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WITH A LONG LINE 
THAT FILLS YOUR NEEDS 


OIC is one of the few producers of a complete line of 
bronze, iron, cast, forged and stainless steel valves to 
meet your varied requirements. And OIC Valves are 
made in one of the most modern valve plants in the 
country, with exclusive OlC-designed machines that 
build pace-setting features into every single valve. 
Examples? 

® Bronze Bonnets of union type construction 
assure a tight bonnet joint and permit quick- 
er and easier inspection and servicing. ® Stuff- 
ing Boxes are integral with the bonnet and 
provide ample packing space. ® Large diam- 
eter stems are Manganese Bronze. Long 
sections of accurately cut Acme 
form threads insure easy operation 
and long life. @ Bronze Swivel 
Nuts permit the disc to rotate 
freely on the stem, yet join the 
two parts securely. ® Discs are 
made of Nickel-Copper alloy, heat 
treated to a minimum hardness of 
300 Brinell. 

All these features mean more valve 
for your money — better service 
at lower costs! 
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ELIMINATE REPLACEMENT PROBLEMS! 
The OIC Cross Reference Chart makes 
—V A L V ra s changing over easy. Simply look at the 
figure number of the valve on the line, 
check your Chart, and you’ll find the cor- 
rect OIC Valve to replace it. Write for 


FORGED STEEL * CAST STEEL © IRON © BRONZE jour éce copy today! 


0-749-10 THE OHIO INJECTOR CO. 
Wadsworth, Ohio 
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BUILDING INDUSTRY 
MIDWAY IN ADJUSTMENT 


An analysis of trends in the con- 
struction industry since V-J Day 
indicates that building now is 
somewhere near midpoint of the 
postwar adjustment phase, accord- 
ing to Thomas S. Holden, president 
of F. W. Dodge Corp. 

With the filling of building mate- 
rials supply pipe lines and passage 
of the price peaks in different lines 
of agriculture, raw material ex- 
traction, and industry generally, 
Mr. Holden observes, it is conven- 
ient to consider September 1948, 
when the all-commodity index of 
wholesale prices turned down, as 
the date when the adjustment 
phase of postwar recovery suc- 
ceeded the backlog and shortage 


phase. 
Characteristics of the present 
market adjustment phase, Mr. 


Holden states, have been the dis- 
appearance of acute shortages, gray 
markets, and order backlogs, with 
the return of competition, down- 
ward price movements, and tem- 


"QUOTE" 
_ “That portion of city air pollu- 
: tion caused by smoke is unneigh- 
-borly as well as unnecessary. 
Such a community problem is 
one that can be improved by 
city-wide cooperation. First, an 
engineering survey can deter- 
mine what-to-do and how-to-do- — 
it. Then everybody must work © 
together—you, me, the neighbor : 
next door, the mayor, the jani- | 
tor down the street, and the fire- | 
man tending the steam boiler © 
plant across the tracks. i 
“Secondly, people must learn 
_ that smoke means waste and in- 
efficiency. They must be edu- 
| cated in the ways and means — 
‘for getting maximum heating | 
_ efficiency, without smoke. Burn- © 
_ ing equipment properly adjusted | 
and operated saves money and 
helps keep a clean city.”—from a 
booklet just issued by the Bitu- 
minous Coal Institute, entitled 
What's in the Air? 
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porary cutbacks or postponements 
of expansion programs of industry. 

This general adjustment move- 
ment, Mr. Holden points out, has 
been reflected in a reduction of the 
physical volume of production, 
slight decline in department store 
sales, a significant drop in whole- 
sale commodity index, decline in 
employment, and decline in both 
the dollar volume and physical vol- 
ume of construction contracted for. 

Mr. Holden declares that the ad- 
justment is incomplete because the 
public expects further price cuts, 
jobbers and dealers are buying on 
a hand to mouth basis in anticipa- 
tion of further price cuts, business 
and industry have doubts about 
action on taxation, proposed wel- 
fare legislation, and government 
spending. 

“Odds favor continuance of ad- 
justment in a mild orderly manner 
until an adequate basis for business 
upturn is reached,” Mr. Holden 
says. “Adjustment has made much 
progress already without develop- 
ing any panic psychology. 

“Market adjustment is a prepara- 
tion for resumption of postwar re- 
covery on an everwidening front 
The natural peacetime course of a 
dynamic society like ours, where 
adjustments have been corrected, 
is economic expansion. 

“Potential expansion factors in 
the American economy are very 
great, perhaps greater than ever 
before,” according to the Dodge 
executive. “They include our grow- 
ing population, our position of 
world leadership, our high produc- 
tivity, our tremendous volume of 
liquid savings, our habits of ready 
adaptation to change, our high 
competence in business and indus- 
trial management and construction 
techniques, and the energy and re- 
sourcefulness of our people.” 

With respect to construction de- 
mands of the 1950's, based on the 
assumption that there will be a 
predominantly favorable economic 
and political climate, Mr. Holden 
foresees increases in commercial, 
industrial, school, hospital, public, 
religious, social, and recreational 
building. 
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Heavy engineering construction 
public and private, is likely to in- 
crease continuously to keep pace 
with needs for expanded communi- 
ty facilities, power, traffic, trans 
portation needs, and the like. Large 
backlogs of planned projects exist 
now, he states. 

“Residential building,” Mr. Holden 
observes, “should continue relative- 
ly high, probably less than the 1948 
volume, during the next several 
years. Acute shortages have been 
met, the rate of new family forma- 
tions has fallen considerably from 
the 1947 peak and is likely to con- 
tinue during the 50’s at a lower 
rate than in the war and postwar 
years. The low birth rate of the 
30’s results in fewer people of mar- 
riageable age in the 50’s. 

“Rental housing currently lags 
behind, particularly in larger cities, 
indicating need for increased build- 
ing of apartment houses, perhaps a 
combination of public housing, co- 
operative housing, and investment 
housing. With prosperity, new 
building to replace substandard 
housing is likely to increase, but 
not at rates indicated in propa- 
ganda estimates of recent years 
Single family houses built to order 
for owners’ occupancy are likely to 
increase in proportion to national 
prosperity.” 


A. C. BOOSTS SALES 
FOR FOOD MARKETS 

Results of a single test installa- 
tion last year have led to a decision 
to air condition an entire chain of 
super markets, in one of the first 
large scale air conditioning projects 
for food stores in the New York 
metropolitan area. Typhoon Air 
Conditioning Co., Inc., Brooklyn, 
N. Y. reports that Shopwell Foods, 
Inc., which placed units in its 
Scarsdale outlet in 1948, has or- 
dered them for a total of 10 stores, 
with additional installations in the 
planning stage. 

A careful analysis of sales figures 
in the warm weather months fol- 
lowing the first trial disclosed a 
sharp climb in summer volume to a 
point which exceeded the best 
winter months. These gains were 
registered in the face of keen com- 
petition. Shopwell executives are 
now firmly convinced that business 
increases more than pay for the 
cost of air conditioning. 

Writing in a recent issue of the 
magazine Super Market Merchan- 
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dising, Elias J. Zindler, AIA, who 
has served as architect for Shopwell 
Foods for 10 years, said: 

“Providing for the added comfort 
of shoppers in a super market can 
do as much to accelerate sales as 
transforming whole departments, 
taking on new lines, or running 
bang-up promotions. Air condition- 
ing did just that for Shopwell, and 
the figures show that sales were 
sensationally higher than in stores 
that had no air conditioning in the 
same Shopwell system of 14 units.” 

In his article, Mr. Zindler quoted 
Louis H. Taxin, Shopwell’s presi- 
dent, as saying that “we gained 
many new customers during the 
hot days when these customers en- 
joyed the comfort of our market. 
Once we were able to attract them 
with air conditioning, we made reg- 
ular customers out of them and 
that carried through the rest of the 
year. In my opinion [said Mr. 
Taxin] that is the most important 
advantage of air conditioning a 
food market.” 


POSTPONES RULING ON 
WELDER RADIO INTERFERENCE 


The Federal Communications 
Commision has had under consid- 
eration since April 1948 rules re- 
specting radio interference which 
would affect the development and 
use of electric arc welding devices 
utilizing radio frequency energy as 
part of the welding process. At a 
meeting of the commission last July 
the effective date of a proposed or- 
der applying such rules was post- 
poned until January 31, 1950. While 
this action allows the continued 
manufacture and sale of high fre- 
quency stabilized arc welding 
equipment, the postponement was 
granted by the commission to pro- 
vide more time for further investi- 
gation of high frequency stabilized 
arc welders and for further study 
of high frequency radiation from 
this apparatus. 

In this welding process, high fre- 
quency current is used to stabilize 
inert gas shielded arc welding, par- 
ticularly in the welding of alumi- 
num and magnesium. 

The problem of radio interfer- 
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ence attributed to this equipment 
has been studied intensely by a 
Joint Industry Committee on High 
Frequency Stabilized Arc Welders, 
which is composed of manufac- 
turers of high frequency stabilized 
are welding equipment, metal sup- 
pliers, and users of the apparatus. 
In view of the progress which has 
already been accomplished in the 
reduction of high frequency radia- 
tion from these arc welders, the 
committee hopes that a solution 
may be reached eventually which 
will permit the continued use of 
this welding method without inter- 
ference to communications. 


HOUSING SUPPLY UP 
ONE-FOURTH SINCE ‘40 


The supply of housing in U. S. 
cities and towns has increased al- 
most one-fourth since 1940, Charles 
M. Mortensen, executive secretary 
of the Producers’ Council, national 
organization of building products 
manufacturers, said last month. 

“The usable housing supply today 
exceeds 36.8 million units and is 
about 7.1 million units greater than 
it was in 1940. More than 70 per- 
cent of the additional housing 
consists of new construction. The 
remainder has come from the re- 
modeling of existing structures to 
create additional dwelling units,” 
he stated. 


BUILDING, CONSTRUCTION 
NEAR RECORD TOTAL 


F. W. Dodge Corp. has reparted 
that the dollar volume of contracts 
awarded for building and engineer- 
ing works in the 37 states east of 
the Rocky Mountains amounted to 
$4,467,676,000 in the first half of 
this year to show a decline of 6 
percent from the corresponding 
period of last year. The total was 
the highest first-half volume on 
record, excepting only last year, 
the corporation’s statistics show. 

The increasing volume of public- 
account work was the principal 
characteristic of the half-year 
trend, and it affected appreciably 
all major classifications of building 
and construction, the analysis 
shows. Record, or near record vol- 


ume for a first half period wa, 
shown in the following clas: fica. 
tions of building: educationa any 
science, hospitals and institu ion; 
public buildings such as our 
houses, religious buildings, an | gp. 
cial and recreational building 


HOUSTON A TOP 
AIR CONDITIONED CITY 


Approximately $75 million ha; 
been spent in making Houston on: 
of the top cities in air conditioning 
in the nation, according to the 
magazine Houston. The city noy 
has approximately 107,000 tons o; 
air conditioning, requiring approx- 
imately 120,000 hp. 

And these figures do not includ 
attic and window ventilation. When 
this class of cooling system is in- 
cluded, the total spent on cooling 
facilities in the city would approx- 
imate $100 million and raise the 
daily horsepower to probably 140 - 
000. 

A survey made by the magazine 
in June revealed that in excess of 
77,000 tons of air conditioning 
equipment had been installed there 
since 1946. 


PIPING SERVICES FOR 
MANUFACTURING PLANT 


In the article by Louis F. Conti in 
the August HPAC, describing the 
piping services at the new Allen- 
town plant of Western Electric Co 
it was stated on page 79 that raw 
water was deionized or deminera!- 
ized at an available rate of 16 gph 
This should have read 16 gpm. 

The abbreviation “FSA,” used in 
the article in referring to drawings 
meant “Factory Standards Allen- 
town.” 


MAID 
SERVICE 


When President and Mrs 
Stoddard of the University of Illi- 
nois were in New York for the in- 
auguration of Dwight Eisenhower 
as president of Columbia, they !e!' 
their hotel awhile the first evening 
there. They returned to find that 
the maid had been in, unpacked 
their bags, and turned down the 
beds. On one bed, carefully laid 
out, were the president’s pajamas 
On the other, arranged with equa! 
care, were his cap and gown, re- 
ports the Illinois Alumni News in 4 
recent issue. 
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“PEN for DISCUSSION” 


Te a eee 


pO YOU HAVE something to say about any of the articles published this month? 
An additional comment, or perhaps a question on some point? We follow here the 
custom of engineering society meetings in allowing a period for discussion following 
presentation of a paper. You are invited to contribute your views. Address them 
to the Editor, Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2 


DESIGN FOR GOOD 
OPERATION, MAINTENANCE 

Reducing maintenance and oper- 
ations costs has and will always 
present a profitable topic of discus- 
sion. In modern structures (wheth- 
er it be an individual building or 
an industrial plant) we have many 
diversified operating and mainte- 
nance problems. Operating and 
maintenance staffs are constantly 
on the alert for any information or 
data which will simplify and there- 
by reduce maintenance and oper- 
ating costs. Much has and will 
continue to be published on the 
subject. 

I am not going to discuss this 
phase of maintenance, but will dis- 
cuss what I believe plays a very 
important part toward mainte- 
nance and operating costs, from a 
standpoint that has not received 
much publicity. I recently sat in 
on discussions by our top manage- 
ment: president, vice president in 
charge of manufacturing, chief de- 
sign engineer, and chief sales en- 
gineer. These discussions outlined 
to all supervision the many prob- 
lems confronted in meeting compe- 
tition. We have established our- 
selves as a maker of the highest 
quality products in our field. Con- 
sequently, it costs more to build our 
preduct. Competition among the 
manufacturers in our field is very 
keen. Therefore, our existence as a 
company is dependent upon every 
one of us giving full value. This 
means we can lose our reputation, 
our business, and our jobs, through 
inefficient, wasteful operations. Re- 
ducing maintenance and operations 
costs occupies an important portion 
in this overall cost problem. 

I think we will all agree that 
there are many items to be consid- 
ered from an economical and oper- 
ating standpoint which could be 
given more thought and consider- 
ation during the initial preparation 
of plans and specifications. I be- 
lieve that the consulting and de- 


signing engineers, the sales engi- 
neers representing the equipment 
manufacturers, and the contractors 
could contribute a great deal to- 
ward reduced maintenance and op- 
erating costs. Initial cost obviously 
plays a major role during the plan- 
ning and specification stage. These 
costs will in some instances in- 
crease, but the resultant savings on 
maintenance and operating costs 
will amortize the aforesaid initial 
additional costs in a very short 
period of time if properly planned. 
Since our existing system general- 
ly is to award the contract to the 
lowest bidder, all ideas must be in- 
corporated in the plans and speci- 
fications. Obviously, if the job is 
cost plus, or permits extras, then 
we can partially depend upon our 
field engineer to see that we are 
assured an installation that will 
mean efficient operation. 

Further explanation is deemed 
necessary to clarify these state- 
ments, which otherwise may be 
misconstrued. I am not condemn- 
ing or criticizing any of the parties, 
nor suggesting a nefarious or ques- 
tionable method of operation. The 
existing system is the old and ac- 
cepted method of operation. How- 
ever, I do feel that I am in a posi- 
tion (with over two decades of 
operating experience plus some de- 
sign and field engineering to back 
my statements) to offer suggestions 
which will lead to improved stand- 
ards. Therefore, I shall discuss with 
free expression, for I shall expect 
criticism and my readers, as well as 
myself, will reap the benefits of 
open discussion. 

I believe that the plans and spec- 
ifications should make mandatory 
a thoroughly completed job which 
would accomplish all the results 
desired and at the same time would 
incorporate all the necessary facil- 
ities for economica] and practical 
maintenance and continued opera- 
tion. I believe with this assurance 
the client would be prepared to pay 
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the small additional differential as 
compared with an average job with 
average costs. The equipment man- 
ufacturers could and would do con- 
siderable to help the cause, through 


their advertising and literature. 
They should stress that the cus- 
tomer should be aware of the fact 
that the finished product should be 
designed and installed to meet not 
only his present needs, but also 
that due consideration should be 
given to future operation, mainte- 
nance, and possible expansion. 
There is also another problem 
which we should all be aware of; 
that is, the gap which frequently 
exists between the consulting de- 
signing engineer and the operating 
or maintenance supervision. The 
contractor is in the middle here 
However, maintenance supervision 
generally assumes the job is their 
problem after the contractor has 
completed his work and as a result 
no effort is made to inform the 
contractor or designing engineer of 
their problems; so they commence 
what they feel is the necessary re- 
work since they have to live with 
the job. By some method, a closer 
alliance should exist to the mutual 
advantage of all concerned. 


The equipment manufacturer al- 
so has a very definite obligation in 
our operation. One sales engineer 
recently stated, “Successful instal- 
lations—jobs well done—are the 
best non-payroll salesmen. Many a 
manufacturer has lost sight of the 
apparatus he has sold. One of the 
first jobs is to see that the installa- 
tions already made are working 
right and continue to do so.” This 
gentleman, who is now the assist- 
ant manager of the sales depart- 
ment of one of our largest U. S. 
manufacturers, made a very signi- 
ficant statement. I have thought 
the same thing many times and I 
could illustrate several instances 
where business was lost due to lack 
of “follow up.” Let me accentuate 
that, while it is certainly not a duty 
of the sales engineer to travel 
around giving free consultation 
service, it is his duty to his custom- 
ers to familiarize them with the 
latest developments of his products, 
offer suggestions to reduce operat- 
ing costs, and see that his product 
is not the victim of misapplication 


In conclusion, let me state that 
we on the operating end of the job 
may not always be familiar with 
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“OPEN for DISCUSSION” 


the problems involved or the deci- 
sions reached during the initial 
planning and construction; never- 
theless, we have to live with the job 
and in the common interest of our 
continued operation, we want to be 
able to operate the easy and the 
economical way.—WILLIAM B. PRIDE, 
heating and ventilating engineer, 
Boeing Airplane Co., Seattle. 


BASIC PRINCIPLES 
OF PIPING 

I commented in the June issue on 
some of the points discussed by 
Herman Vetter in his article on 
basic principles of piping, which 
was published in March. Mr. Vetter 
replied—also in the June issue—to 
my comments, and I should like to 
make the additional remarks fol- 
lowing. 

I agree that the globe valve posi- 


Fig. A—This arrangement permits self 
drainage of condensate from the head- 
er, according to Mr. Vetter in his 
article in the March HPAC 





Fig. B—This header arrangement has 
a number of .uvantages, said Mr. 
Isherwood in his comments published 
in the June issue 
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tioned as shown in the last figure 
of Mr. Vetter’s article [and repro- 
duced herewith as Fig. A] will not 
hold back condensate if it is open. 
I still consider, however, that the 
piping arrangement as shown is 
not the best practice—as if the 
valve is shut and the header is 
common to several boilers, conden- 
sate will flow from the header down 
into the valve and tend to fill up 
the boiler branch pipe to the bot- 
tom of the header. 

I also consider that my arrange- 
ment (Fig. B] is superior from an 
expansion point of view, and would 
be interested to hear what Mr. 
Vetter has to say on this. 

I note that it is recommended 
that when more than one boiler is 
connected to a header that it is 
good practice to have two valves in 
series. This arrangement I heartily 
endorse, as I have had very bitter 
experience trying to isolate boilers 
on one valve and I consider that an 
angle valve is ideal to come between 
the valve on the boiler and the 
header. 

As far as condensate contra-flow 
is concerned I think that Mr. 
Vetter’s statement that “The parsi- 
monious engineer is one who sizes 
his lines so small that it requires a 
return line for draining the con- 
densate back to the boiler” is a 
little wide of the mark. In these 
days of comparatively high fuel 
costs, it is usually found well worth- 
while to return as much conden- 
Sate as possible from process to the 
boiler plant and especially so if 
the water conditions are poor. 

In most cases, the condensate re- 
turn can run back to the boiler 
house by following the same route 
as the steam distribution piping 
and arrangements can very easily 
be made to transfer the condensate 
from the main steam piping across 
to the condensate return main. 

I would also mention that it is 
always desirable to supply satu- 
rated steam as dry as possible to 
either process work or the prime 
mover. To achieve this it is desir- 
able to keep the amount of con- 
densate lying in the steam distribu- 
tion piping to as small a quantity 












be achieved by having long le i¢t, 
of steam piping pitched back 0 t}, 
boiler without any condensat ¢,). 
lecting and discharging arr ing. 
ments.—A. D. G. ISHERWOOD, J. p 
W. Murland, consulting eng nee 
Belfast, Ireland. 


ELECTRIC STORAGE 
HEATING CONTROL 


John Howatt’s remarks pub)lishe 
on these pages in the July issue ar 
pertinent and bring out some point 
not fully covered in my article jp 
June describing the electric storag 
heating installation for a school. 

The method of preventing over. 
heating of floor panels in this ip. 
Stallation is to provide a constan: 
flow of water to all rooms cop. 
trolled as to temperature by an out- 
door thermostat. A proportioning 
valve admits only that heat from 
the tanks required to maintain wa- 
ter temperature. To prevent loca! 
overheating from sun effect or 
wind, each room is provided with a 
limit thermostat controlling a mo- 
torized valve in the panel suppl) 
line for that room. 

Inasmuch as no makeup water is 
required or added, there is no op- 
portunity for appreciable deposits 
of minerals on the heaters or i: 
the tanks. 

It is difficult to estimate the de- 
preciation of the electric heaters 
but they are of a standard commer- 
cial type which have been in us¢ 
for a number of years. The smaller 
sizes are used in residential storage 
domestic water heaters.—W. Bruct 
Morrison, consulting engineer 
Portland, Ore. 


CONSTRUCTION EMPLOYMENT 
HOLDING UP WELL 


Employment in the construction 
industry is holding up remarkably 
well, accompanied by a gradual in- 
crease in the productivity of build- 
ing labor, James M. Ashley, presi- 
dent of the Producers’ Council, na- 
tional organization of building 
products manufacturers, stated re- 
cently. 

Analysis of figures compiled by 
the Bureau of Labor Statistics 
shows that 2,010,000 workers were 
employed in contract construction 
during May of this year, a gain of 
4 percent over April and a decline 
of only 2 percent from the figure 
for May 1948,” Mr. Ashley said. 
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How Air Conditioning Affects 


Design of Today’s Skyscraper 


: T aese HAVE been developments in 
late years which give us cause to 

wonder whether our established 
conceptions of office building de- 
} sign are not becoming rapidly out- 
' moded, if not actually obsolete. The 
» factor primarily responsible for 
| this situation is the perfection of 
| the air conditioning system. 

Air conditioning, at its inception, 
| was a luxury adapted to the physi- 
; cal characteristics of existing struc- 
; tures. As it was further improved, 
| however, and became more in de- 
‘ mand, the physical characteristics 
; of new buildings were designed to 
» accommodate the air conditioning. 
» Today, not only the physical speci- 

fications of buildings but their very 


the country are to be air condi- 
tioned. This is a tremendously sig- 
nificant fact. Not only are the new 
office buildings of the south being 
so equipped but the buildings of the 
northern cities also. 

It is not my purpose or intent to 
discuss air conditioning as such, 


but a reference to its increasing 
incidence is pertinent to the sub- 
ject under discussion. This subject 
really is: “Owing to air condition- 
ing, is the economic theory of office 
building design changing?” This is 
not a scarehead statement—the de- 
sign of these new buildings going 





GEORGE R. BAILEY, 


design as well... . 


manager, 
(real estate), Chicago, pointed out in an address at the 42nd 
annual convention of the National Association of Building 
Owners and Managers—held recently in Montreal 
“perfection” of air conditioning influences not only the physical 
specifications of office buildings but their very economics of 
In his address (published almost in full 


Albert H. Wetten & Co. 


that the 





here) he analyzed a “standard typical floor layout” with a light 


» economics of design are influenced 
by this development. 

» I believe it is safe to say that 
practically all large new office 
buildings now under construction, 
or in contemplation, throughout 


court and no air conditioning and a “full typical floor layout” 
with air conditioning, found that the latter requires only about 
10 percent more rent despite the many direct and indirect 
advantages of air conditioning 
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up today has been radically influ- 
enced by this development. 

Immediately, we are faced with 
a number of questions of vital sig- 
nificance: 

1) Will all new office buildings 
henceforth erected be air condi- 
tioned? 

2) Would it be practicable to 
erect a new office building without 
air conditioning? 

3) What will be the competitive 
result of new air conditioned 
buildings? 

4) Will existing buildings be 
forced to air condition? 

5) Will air conditioning permit 
an economic design that will give a 
new office building advantages 
other than just the air condition- 
ing itself? 

I would like to report on the first 
four of these questions but any re- 
port not based on a survey more 
complete than it has been possible 
for me to make might be mislead- 
ing. The subject matter of this 
paper is, therefore, restricted to 
question No. 5, although passing 
comment on the first four questions 
is not out of place. 


Erect New Building 

Without Conditioning? 

With respect to Nos. 1 and 2, I 
doubt that.anyone would dare to 
erect a large new office building to- 
day without air conditioning. This 
is principally true because the in- 
vestment is so great, as compared 
with the investment required for 
buildings built prior to the last war, 
that the necessary rental rate is 
substantially greater—in the Chi- 
cago area in excess of $4 per sq ft. 

He would be a brave—and prob- 
ably a foolhardy—owner who would 
build an un-air conditioned build- 
ing in which he would be forced to 
obtain more than a $4 rate for a 
period of 20 or 25 years with noth- 
ing to protect him against vacancy 
competition in more cheaply con- 
structed buildings except the factor 
of newness and a few unimportant 
improvements or novel features of 
interior design. With air condi- 
tioning, he would at least have 
something to warrant the increase 
over the rate schedule of existing 
buildings that he must receive to 
remain solvent. It is for this rea- 
son that it appears unlikely and 
impracticable that large, new office 
buildings will henceforth be erected 
without air conditioning; and in 
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Standard typical floor layout as analyzed for comparison with the full typical 


floor layout 


the south and southwest, it is, of 
course, unlikely that a new build- 
ing would be considered without 
this feature, regardless of the rate 
factor. 

With respect to question No. 3, 
the competitive impact of new air 
conditioned buildings upon a given 
area or city will depend upon va- 
cancy and the amount of such new, 
air conditioned space. One new, 
air conditioned building in a fairly 
large city would not be too serious. 
It would charge higher rates than 
existing buildings and probably 
only a few tenants from each would 
move to the new structure, which 
would fill up and no longer be 
competition. But if several such 
new structures were in the market 
and a substantial vacancy devel- 
oped, so that they were in competi- 
tion with one another, then the 
older, un-air conditioned buildings 
would undoubtedly face a difficult 
situation. And most probably this 
possibility of trouble in the event of 
vacancy will become more likely as 
time passes, for personnel problems 
are an increasing consideration 
with tenants and nobody is as in- 
sistent on the finer things in life at 
somebody else’s expense as the av- 
erage clerk. Nevertheless, it seems 
unlikely that the impact of compe- 
tition from new, air conditioned 
buildings will be serious until they 
represent 10 percent or more of the 
total available office space. 


With respect to question No. 4 
existing buildings would never & 
forced to air conditioning if one o 
them, or a new building, did no 
introduce it. Without air cond- 
tioned competition, they could hold 
their rates and let the tenants in- 
stall individual units or otherwis 
survive, as they have for the pas 
50 years. But if new buildings se 
the pace and finally represent : 
substantial percentage of the tots 
office space in the city, then th 
existing buildings may be forced: 
air condition. Or, if the oldest 
building elects to modernize an¢ 
air condition to improve its rates 
and its neighbor does likewise, and 
its neighbor, and so on, then agai 
there would be a situation tha 
would force this feature upon exis'- 
ing buildings. 

So much for comments on the 
first four questions. They are no! 
based on established facts or ex- 
perience but seem logical in view 
of what we know with respect ' 
new buildings and the renta! mar- 
ket. 


Does Air Conditioning 

Mean Extra Advantages? 

Now with respect to question 
5, “Will air conditioning permi! 4 
economic design that will give 4 
new office building advantages oth- 
er than just the air conditioning 
itself?” 

The answer is unquestionably 
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“yes.” but to what extent this is 
true is something not so easily 
answered. We cannot say, for in- 
stance, from our present knowl- 
edge. that air conditioning, com- 
pined with modern decorative 
treatment, permits in general a 
typical floor development that is 5 
percent or 10 percent, or any spe- 
cific percent more efficient than the 
standard typical floor without air 
conditioning. This is because our 
experience has not been adequate 
to date (either from the standpoint 
of frequency or time) to permit 
accepted conclusions. 

But such conclusions would be of 
the greatest value if we had them. 
An owner’s problem of whether or 
not to air condition a new build- 
ing would be vastly simplified if he 
knew that instead of just repre- 
senting an added cost of $2.50 per 
sq ft, it permitted a layout suffi- 
ciently more efficient that the real 
net increased investment per 
square foot of rentable area was 
only one-half that amount. It has 
been my effort in preparing this 
paper to arrive at such a conclu- 
sion. 

At the start, let us consider a 
single typical floor. This is always 
the nucleus of office building analy- 
sis, and we cannot consider all the 
factors involved in an entire build- 
ing simultaneously. What will air 
conditioning permit us to accom- 
plish that is otherwise impossible? 
It will, in conjunction with addi- 
tional interior treatment, permit us 
to produce rentable area equivalent 
to the full lot size except for wall 
thicknesses, utilities, and possible 
setbacks required by code. Licht 
courts can be eliminated. We know 
this is true because it is being done. 

Prior to air conditioning, the ma- 
jority of large buildings had one 
for perhaps two) bank floors. 
These floors contained as much 
area as could be produced. They 
were mechanically ventilated and 
usually the most difficult to rent. 
Today we see new air conditioned 


Air conditioning used to be a luxury 
adanted to the »husical characteristics 
of existing buildings. As it was further 
imnroved, the phusical characteristics 
of new buildinos were desianed to ac- 
rommodate air conditioning. Today. not 
on!» the mhysical snecifications but their 
"ers economics of desian are infinenced 
by the develonment of air conditioning 
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buildings being erected that have 
10 or 12 such floors. These build- 
ings have so far been mostly insti- 
tutional in character, but the space 
produced would be entirely accept- 
able to large corporations. No one 
visiting the new trust department 
offices of the First National Bank 
of Chicago or the new offices of the 
Chicago Title & Trust Co. would 
doubt the acceptability of large 
areas, either with or without win- 
dows—providing the space is air 
conditioned, adequately lighted, 
and properly decorated and fur- 
nished. 

In those four requirements—air 
conditioning, lighting, decorating, 
and furnishing—lies the answer to 
producing top-grade space of any 
dimensions in any location what- 
ever, even underground. The first 
attempts to eliminate windows 
were, in most instances, unsuccess- 
ful. This is not surprising when we 
visualize buff walls, tile floors, and 
ordinary light fixtures. Such a floor 
was “barny” and cold, and the em- 
ployees in looking about observed 
mostly the unfamiliar lack of win- 
dows. But give them the same floor 


* with soft and varied colors on the 


walls and columns and with high 
intensity fluorescent light and an 
acoustic ceiling and carpeting and 
drapes, and they are no longer con- 
scious of the lack of windows. 

Recognizing, therefore, that we 
can produce acceptable space with 
full typical floor development, what 
are the economics involved? As an 
illustration of the factors to be 
considered, I prepared a simple 
chart showing a standard typical 
floor development and a _ corre- 
sponding full typical floor develop- 
ment. In these computations made 
for the purpose of comparing a 
standard typical floor with a full 
typical floor, it was of course as- 
sumed that the former is not air 
conditioned and that the latter is 
air conditioned. It was further as- 
sumed that each of the floor de- 
velopments is typical of a 22 story 
building in order that the in- 
creased number of elevators re- 
aquired for the full development 
floor may be charged against it. It 
was also assumed that a story 
height of 11 ft, 3 in. is practicable 
for each. 

It was then possible to compute 
the relative cost of the two floors. 
But in order that the floor with 
the greater amount of exterior wall 
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per square foot of floor area would 
be properly penalized with respect 
to required investment, the cost 
was determined in each instance as 
a combination of straight cube 
cost and cost per square foot of ex- 
terior wall. It is evident from the 
respective costs, so developed, that 
the average cubic foot cost of the 
standard floor is $1.28 whereas the 
average cubic foot cost of the full 
floor is $1.20. This is before the 
cost of air conditioning has been 
added to the full floor. 

The above figures for cost per 
cubic foot are not to be confused 
with the average cubic foot cost 
for a complete building, as they do 
not reflect the cost of foundations, 
basements, or loading during con- 
struction. 

Now, in connection with the full 
floor development, it is necessary 
to add thé cost of air conditioning 
and also the cost of fluorescent 
lighting and acoustic ceilings. This 
is necessary in order that a pro- 
spective tenant would, in each in- 
stance, have only his investment 
in furnishings to make. The cost 
of interior subdivision can be neg- 
lected for comparative purposes as 
it has been ignored in both in- 
stances. On the premise therefore 
that both floors are usable and the 
tenant’s investment will be equal 
for either, the tenant will make his 
choice on the basis of only two 
factors: his reaction to large open 
areas as opposed to normal depths 
of space, and the difference in rent 
—which presumably will reflect the 
value or cost of air conditioning. 

It might be well at this point to 
comment on fluorescent lighting. 
So far, I have referred almost en- 
tirely to air conditioning as the 
feature responsible for a possible 
new theory of economic design but 
actually the development of fluo- 
rescent lighting goes hand in glove 
with it—as does the acoustic ceil- 
ing, since it can be installed at the 
time of original construction for 
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Full typical floor layout, which can be produced complete with air conditioning, 
fluorescent lighting, and acoustic ceilings for only about 8 percent more than a 
standard floor without air conditioning and with ordinary lighting 


but little more than a hard plaster 
ceiling (particularly in instances of 
flush ceiling lights). 

I have used a cost for complete 
air conditioning of $2.50 per sq ft 
and an extra cost for fluorescent 
lighting and acoustic ceilings of $2 
per sq ft and added these costs to 
the required investment in the full 
floor development. With these fig- 
ures included, a square foot of net 
rentable area requires an invest- 
ment of $19.70 in the full develop- 
ment plan as opposed to $18.20 for 
the standard plan. 

This brings us to one of the con- 
clusions I have been attempting to 
reach—to wit, a full floor develop- 
ment can be produced, complete 
with air conditioning, fluorescent 
lighting, and acoustic ceilings, for 
only about 8 percent more than a 
standard floor without air condi- 
tioning and with only ordinary 
lighting. I say “about” because this 
is only one analysis, but the 
chances are that similar analyses 
for floor plans of different but not 
abnormal dimensions would ap- 
proximate the same result. 


What Are the 

Operating Costs 

But there is a second step to the 
above conclusion before it fully 
serves our purposes. What are the 
respective operating costs of stand- 
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ard versus air conditioned space? 
Again, because this is only a com- 
parative analysis, I utilized the 
1947 experience exchange figures 
for Chicago to find a square foot 
operating cost, exclusive of fixed 
charges and taxes, of $1.427 per sq 
ft per year for the standard floor. 
For the full floor I used the same 
figure but added a net cost of 26c 
for the air conditioning. This was 
the result of starting with 50c for 
full air conditioning and deducting 
therefrom the costs for ordinary 
heating and ventilating and further 
deducting 6.8c for elimination of 
corridor maintenance. This re- 
sulted in a figure of $1.687 per sq ft 
for the full floor. By adding to 
these operating figures the respec- 
tive square foot charges for inter- 
est, depreciation, and taxes, I ar- 
rived at the total square foot 
carrying cost, or required rent, for 
each and these figures show, on 
the basis of 90 percent occupancy, 
$3.86 for the full floor as opposed 
to $3.52 for the standard floor. 
This brings us to the second 
conclusion—to wit, a full floor de- 
velopment, complete with air con- 
ditioning, fluorescent lighting, and 
acoustic ceilings, will require about 
10 percent more rent than a stand- 
ard floor without air conditioning. 
This latter conclusion would 
pretty much serve our purpose if 
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we were constructing only fie o 
six story buildings designed {9 
users of bulk space. But su: } \ 
not the case in connection w ‘h , 
large office building, where th: po. 
tential tenancy will include :\any 
small offices not adaptable to bulk 
space. Here, a certain proportion 
at least, of the rentable area nus; 
be designed for use by small ten. 
ants. Just how much will always 
be a matter of judgment and wil 
depend on the city, the design o 
the building and its location. Fig. 
ures representing average tenant 
size and percentage of occurrence 
are of little value. 

Any owner contemplating a large 
new Office building today would 
certainly design no more than 5) 
percent of his space as full floor 
development. I am referring noy 
to the rentable area available for 
lease to outside tenants. An insti- 
tution might very well provide ful! 
floor development for its own pur- 
poses throughout. Neglecting in- 
stitutional area, therefore, at leas 
one-half of the rentable area pro- 
duced would be of standard floo: 
development, even though air con- 
ditioned. This area will still be bes: 
designed if in accordance with th: 
principles of economic layout de- 
veloped and used by the buildin: 
planning service of the Nationa 
Association of Building Owners and 
Managers. Consequently, our « 
tablished conception of office build- 
ing design is not obsolete, but i 
must now be amplified by a ne 
set of factors and figures applicab 
to that portion of the building rep- 
resented by full floor development 

In the foregoing I have arrived 
at certain conclusions. The 
proach is necessarily theoretical | 
a substantial extent, but is lea‘ 
ened, I believe, with practical unit 
figures. Certainly the basis of com- 
putation is open to examinatio! 
and criticism and if, as a result 
the latter, these conclusions of mi: 
are modified, that is desirable 
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Fig. 1—Unit fabrication of piping com- 
prising 4 x 3 x 2 in. steel loop header 
for boiler feedwater service, containing 
a compact grouping of 17 welding end 


valves 


| Unit Fabrication of Piping 


G. W. HAUCK, manager of engineering sales, Crane Co., Chicago, indi- 


cates here—in words and pictures—how integrated welded assemblies 


of valves, fittings, and pipe simplify and expedite piping installations 


Usrr FABRICATION embodies many 
distinct advantages which should 
be especially interesting to those 
who are concerned with the prob- 
lems stemming from the installa- 
tion of high pressure and high 
temperature welded piping. 

Unit fabrication is admirably 
adapted to modern power plant 
piping and, although it was devel- 
oped primarily for such service, it 
is equally adaptable to process pip- 
ing whenever welded construction 
and high pressures or temperatures 
are encountered. 

Following a brief definition, the 
logical approach for this discussion 


| is to relate the background which 


was responsible for the develop- 
ment of unit fabrication. 


Definition of 


: 
7 
! 





Unit Fabrication 
Unit fabrication is a combination 


S of design, materials, and special- 


ized fabricating shop skills, the end 


product consisting of valves, fit- 
tings, flanges, fabricated piping, 
and other components welded into 
convenient assemblies, then shipped 
to users as pre-tested integral units, 
ready to drop into place in the 
piping system. 

The words of this definition are 
brief in order to provide space for 
illustrations which portray the 
theme effectively. The definition of 
unit fabrication can be amplified 
readily by reference to Fig. 1, which 
is a typical example 


Background of 

Development 

A number of significant develop- 
ments were responsible for the idea 
of unit fabrication and have been 
influential in promoting the trend 
toward its use. 

Piping specifications for central 
stations and industrial power plants 
have undergone many changes in 
recent years. Materials, fabricat- 
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ing procedures, and the techniques 
of installation have been altered 
considerably in coping with the 
wide range of pressures, tempera- 
tures, and services—plus the chal- 
lenging demands of the extremely 
high pressures and elevated tem- 
peratures which are prevalent to- 
day. Engineering research and ex- 
periments are responsible for new 
piping materials, particularly in 
alloys, which capably handle pres- 
sure-temperature conditions that 
would have seemed fantastic little 
more than a decade ago. In steam 
services, pressures of 1850 psi and 
even higher, temperatures of 850 
900, 1000, and 1050 F—and higher 
are currently employed. As service 
demands become more severe, pip- 
ing materials, fabricating tech- 
niques, and installation know-how 
must and do meet the challenge of 
more exacting designs and require- 
ments in specifications. 

So much for the overall picture 


73 











Shiding Support Sohd Anchor > 





600-Pound Gotes ~ / 
Motor- Operated \ 

















Fig. 3—Fabrication of the assembly shown in Fig. 2, with an 8 in. butt weld in 


progress 


Fig. 4—The completed unit fabrication of Figs. 2 and 3 installed in the piping 


system 
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Fig. 2—Elevation of main steam uni BH +} 
fabrication, typical of design trend 
toward short headers and compact 


grouping of principal valves . 
of the influences which have led ® re 
the development of new piping ma tl 
terials and attendant procedu: ti 

for fabrication and _ installa 
then expanded further int Di 
idea of unit fabrication. A bri Di 
discussion of the individual inf tl 
ences will be helpful in elaborati F 
this theme se 
Piping Design P 
and Materials wl 
The present trend in power p! >) 
design is to provide main stea ig 
headers which are ample in diam ” 
ter but relatively short in lengt re 
the latter in order to attain « : 
pact grouping of the princi; ; 
al 


valves for boiler, turbine, and aux 
iliary leads. Similarly, headers fo: 
feedwater piping, auxiliary header 4 
connections and bypasses for pres- 
sure reducing and desuperheati! 


stations, other assemblies of valves D! 
fittings, and piping follow th mr 
trend. Modern design, therefor at 
an important influence. . sl 
In the evolution of materials — st 
stemming from the employment 0! By ai 
higher pressures and temperatures. 
users encounter such piping mate- d 
rials as carbon-molybdenum (ASTM it 
A-206); % percent chrome-'2 per- a 
cent molybdenum (ASTM A-25U p 
1 percent chrome-'% percent mo- Be 0 
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Fig. 5—Elevation of header assembly, 


unusual aspects of which are described The fabrication of piping mate- 


rials made of alloys such as those 
listed should have the benefit of 
special skills and equipment 


in the text 


num (ASTM A-213 Gr. T22); other qualified welding procedures, labo- 


ratory supervision, stress relieving 
or heat treatment by the full fur- 
nace and local processes, radio- 
graphic examination of welds 


low chrome and high chrome al- 
S joys. Equally important are carbon 
steels with heavy wall thicknesses, 
ff which a good example would be 


12 in. schedule 160, A-106 grade B (when required), special cleaning, 
hydrostatic testing, and others 


pipe which is 1.312 in. in wall 
thickness. 

This listing is typical but by no 
means is it complete. These mate- 
rials, particularly the alloy steels, 
represent a decided influence in 
the development of unit fabrica- 
tion. 

Welding has played an important 
part as a modern tool for making 
piping joints and in contributing to 
the efficiency of modern piping 
For elevated pressure-temperature 
services, the installation of welded 
piping (including valves) is almost 
universal practice in power plants 
Evidence of this is contained in the 
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This involved sequence of opera- 
tions is best accomplished most 
economically and with the surest 
approach to the attainment of the 
predetermined intent of the design 
in a modern fabricating shop 

It follows, therefore, as a logical 
sequence, that the expanding use 
of alloy piping materials plus the 
predominance of welding create, in 
combination, problems which are of 





Fig. 6—Completed header of Fig. 5 prior to shipment 


fact that the newest valves for this - © _@ = : , ; 
Fig. 7—Stress relieving operation on butt weld connecting one of 10 in. valves 

service—pressure-seal bonnet—are : , : - 
to welded nozzle. Flanged connection on outlet pipe was cut off after completion 


regularly made with welding ends 
only. Similarly, the demand for 
welding ends in conventional valves 
also has grown. Welding, there- 
fore, is an important influence. 


of hydrostatic test 


A Logical 

Outgrowth 

A previous paragraph lists alloy 
piping materials in the approxi- 
mate chronological order of their 
advent in the field of high pres- 
sure-high temperature piping in- 
Stallations. No two alloys are ex- 
actly alike in all details of handling 

. each requires a separate proce- 
dure for fabricating and for weld- 
ing. These operations become more 
and more exact and critical in 
preciseness as the chrome and 
other alloying elements in the steel 
are increased. 
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©) can be engineered to provide head- pactly grouped on headers, etc. nesses and which also incorporate: 


=> ers and other welded assemblies in 


units of the largest possible size 
which can be handled in the field. 
The principal field fabrication is 
thus confined to butt welds and 
these are held to a minimum. In 
some rarer instances, field welding 
and the attendant operations are 
eliminated entirely on alloy mate- 
rials through the medium of a 
minimum number of flanged joints 
(see Fig. 4). 

It was noted previously that mod- 
ern design is an important influ- 
ence in the development of unit 


Users can profit not only by pur- 
chasing prefabricated alloy piping 
but profit further by having weld- 
ing end valves, fittings, and the 
like attached to headers and other 
assemblies. This reduces further 
the number of welds to be made in 
the field and the attendant prob- 
lems of preheating, stress relieving, 
etc. Equally important, the welding 
of valves to piping entails respon- 
sibilities that many users are happy 
to eliminate from field fabrication 
as much as is possible. 

Emphasis has been placed on al- 


Fig. 9—Ten inch alloy steel main steam assembly 
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welding end steel valves. It too ca: 
be produced advantageously as uni! 
fabrication as may be verified ; 
some of. the accompanying illustra- 
tions. 

Summing up the previous discus- 
sions and integrating the three in- 
fluential developments in 1) desig: 
2) materials, and 3) welding, uni 
fabrication becomes the logical! out- 
growth in the evolution of moden 
piping. 


Specific Examples 

of Unit Fabrication 

Example No. 1—The unit fabrica- 
tion shown in Figs. 2, 3, and 4 is a 
main steam header assembly anc 
is typical of the trend in desig! 
toward short headers and compat' 
grouping of principal valves, : 
within easy access from one ope!- 
ating point. 

The two upper valves in the ver- 
tical runs control flow from tht 
two 8 in. boiler leads; the two lowe! 
valves control flow in 8 in. turbine 
leads. These four valves have ont 
welding end (which is welded | 
the assembly) and one flanged en¢ 
for field joints. The welding en¢ 
valve in the center of the horizon- 
tal run provides means for cross 
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Bon: cting the two main vertical 


heacers. 

The fitting at the left is a special 
Me x 8 x 8 x 3 in. cast steel cross; 
ihe 8 in. ends are beveled for weld- 
Dying and the 3 in. opening is flanged 
Bto provide an auxiliary steam con- 
Snection. The fitting at. the right is 
H. special 8 x 8 x 8 x 8 in. cast steel 

Hcross; three ends are beveled for 

Swelding and the other end is 

Sfanged and fitted with a blind 
Sfange. Each fitting has a support- 
ing pad welded on the back—one 
4 pad is a solid anchor, the other is a 
= sliding support. The five valves are 
£ in., 600 lb, cast steel, motor oper- 

‘ated, gate valves. 

This unit fabrication was com- 
ipletely welded, stress relieved, 
cleaned internally by sandblasting, 
and hydrostatically tested in the 
Sshop, then shipped as a one-piece 

unit. This unit was produced for 
i main steam service at 550 psi and 
© 325 F and was tested in the shop at 
1100 psi, hydrostatic. The total 
weight is 12,330 Ib. 

All welds on the alloy materials 
eel Mi were made in the shop and field 
K welding of alloy materials was 
» eliminated by using a minimum of 
flanged joints, as shown. 

Example No. 2—The unit shown 
' in Figs. 5 and 6 has some unusual 
aspects which are worth noting be- 

» cause the advantages of such fab- 
rication are exemplified particular- 
ly well. 

This main steam header, 361, ft 
long, is made of 14:in., schedule 80 
| (0.750 in. wall thickness) A-106 
1 # seamless steel tubing with 600 Ib 
forged steel welding neck flanges 
at the terminal ends. The five re- 
inforced welded nozzles are 
equipped with 600 lb steel welding 
end gate valves of the sizes shown 
in Fig. 5. This header also has a 6 
in. reinforced welded drip pocket, 
some miscellaneous welded tapped 
bosses, and four welded supports of 

1 in. plate. 
Fig. 6 shows the completed unit 
| fabrication prior to shipment. The 
drawing and the photograph show 
short sections of pipe welded to the 
} outlets of the 3 in. and 10 in. valves. 


a 
pe uted nae eh fy 


See os 


Top—Fig. 10—Six inch carbon steel 
feedwater assembly. Center—Fig. 11 
—Unit fabrication of main steam 
i header with valves for service at 415 
f psi and 750 F. Bottom—Fig. 12— 
| The unit of Fig. 11 after it was in- 
: stalled and the connecting branch lines 
were erected 


é 
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This was designed to facilitate final 
assembly of the connecting piping 
in the field through pipe-to-pipe 
butt welds. The more difficult tasks 
of welding pipe to alloy steel valves 
and subsequent stress relieving 
were accomplished in the shop. 

The shop procedure followed in 
this instance for stress relieving the 
welded joints is an interesting 
phase of this unit fabrication. The 
header proper, minus the valves, 
was stress relieved in a furnace as 
a unit after all welding of nozzles, 
flanges, bases, and other connec- 
tions had been completed. Subse- 
quent to this full furnace stress re- 
lief, the valves were welded to the 
nozzles and then these butt welds 
were stress relieved individually by 
a local stress relieving process as 
shown in Fig. 7. A portable fur- 
nace which clamps around the butt 
weld is being used. 

Fig. 7 shows a flanged connection 
on the short section of pipe which 
has been welded to the outlet of 
the 10 in. gate valve, yet this 
flanged end does not appear on the 
finished header in Fig. 6. The rea- 
son for this presents another inter- 
esting feature of the inherent ad- 
vantages of unit fabrication. A 
temporary lap was provided for the 
pipe on each of the valved outlets 
solely to permit hydrostatic testing 
of all welds in the completed as- 
sembly. These lapped ends subse- 
quently were cut off and the ends 
were machine beveled for field 
welding as shown in the illustra- 
tion of the completed assembly, 
Fig. 6. 

This unit fabrication was pro- 
duced for main steam service at 
600 psi and 750 F and was tested at 
1200 psi, hydrostatic. The total 
weight is 12,200 Ib. 

Example No. 3—Figs. 8, 9, and 10 
are fine examples of unit fabrica- 
tion, in alloy steel and carbon steel, 
both for high pressure-temperature 
service in the new power house for 
a large midwestern process plant. 

Figs. 8 and 9 show a 10 in. main 
steam header assembly made of 
schedule 160, % percent chrome-1, 
percent molybdenum alloy steel 
pipe and fittings, 1500 lb gate 
valves, for service at 1600 psi and 
900 F. This unit fabrication was 
tested hydrostatically, pickled and 
sandblasted, and inspected for 
boiler code service. Total weight is 
8700 Ib. 

Fig. 10 shows an assembly for 
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boiler feedwater service at 2000 psi 
and 606 F, made of 6 in., schedule 


160, seamless steel pipe, A-106, 
grade B, with 1500 lb alloy steel, 
motor operated, gate valves. Total 
weight is 4150 lb. 

Example No. 4—Fig. 11 shows 
unit fabrication of a main steam 
header with valves for service at 
415 psi and 750 F. 

The main header is 14 in., sched- 
ule 80, seamless steel pipe with 2%, 
6, and 8 in. welded nozzles, each 
with a welding end gate valve. Each 
valve has a short section of pipe 
welded to it to permit pipe-to-pipe 
butt welds in the field. All welds 
were stress relieved. 

Near the right hand end of the 
header is a 10 in. welded drip pock- 
et with a 1 in. drain connection; 
just beyond, the end of the header 
has a welded end closure. The left 
hand end of the header is swedged 
from 14 to 10 in. and is fitted with 
a 10 in. welding end gate valve and 
a short section of pipe with end 
closure for future extension. 

In welding the valves to the four 
welded nozzles at an angle, exact 
dimensional accuracy had to be 
maintained in order to provide 
clearances and conform to struc- 
tural limitations in the plant where 
this header was to be installed. 

The total weight of this unit fab- 
rication was 5000 Ib. 

Fig. 12 shows this unit after it 
was installed and the connecting 
branch lines were erected. 


Limitations 

in Size 

The only limitations to the size 
of unit fabrications are the dimen- 
sional limits imposed by facilities 
for shipment, or the dimensional 
and structural restrictions at the 
project site. In short, any assembly 
which can be transported and 
handled into position in erection 
can be produced by qualified shops 
as unit fabrication. However, 
whether units are large or small, 
they possess equal advantages. 

Shown on the front cover of this 
issue is an excellent example of a 
short header with a compact group- 
ing of valves. Components of this 
vnit fabrication include 12 in., 
s“hedule 80 pipe; 8, 6, 5, and 3 in. 
welded nozzles and steel valves: 34 
in. valved drain connections with 
1% in. header. There is a total of 
19 valves, and the total weight is 
4800 Ib. 





BIG BUILDINGS USE 
CONDUIT SYSTEMS 


The 42 story skyscraper noy ris. 
ing at 1407 Broadway, in Ne, 
York’s Times Square district wy 
be completely air conditioned by , 
conduit system, the largest suc ) jp. 
Stallation in’ the world, according: 
to Cloud Wampler, preside: 
Carrier Corp. 

Thus four of the great skyscrap. 
ers now under construction in , 
comparatively small area in mid. 
town Manhattan will use this sys. 
tem, giving individual occupant 
complete control over their ow 
indoor weather. Contracts wer 
signed earlier this year for simila 
installations in the 39 story Secre-. 
tariat building of the United Na- 
tions, the 36 story office building a: 
100 Park Ave., and the 25 stor 
Mutual Life Insurance Co. building 
at 55th and Broadway. 

At 1407 Broadway, space saving: 
through the concentration of ai 
handling equipment and through 
the use of small steel conduits f 
moving conditioned air will amount 
to some 57,000 sq ft of rentabi 
space, Mr. Wampler said. 

More than six miles of small con- 
duit will be used to carry condi- 
tioned air at high velocity to al 
outside rooms of the building. Als 
the installation will be unique i: 
its handling of the interior zones 
Conduits will be used to bring ai 
up to the interior zones and duct- 
work will be used only for the hori- 
zontal movement of air in compar- 
atively small areas on the differen! 
floors. 

The conduits will be paralleled 
by small pipes carrying chilled wa- 
ter in summer and hot water in 
winter. Both air conduits and ws 
ter pipes run into individual units 
in each outside room, permitting 
occupants to dial their weather 

Refrigeration for summer 3 
conditioning will be furnished >) 
two centrifugals installed below 
ground, with cooling capacit) 
“equal to the melting of 120 box 
cars full of ice” each 24 hours 
More than 70,000,000 lb of steam 
will be used annually for air con- 
ditioning, heating and hot water 

Architects are Kahn and Jacobs 
consulting engineers, Jaros, Baum 
and Bolles; the general contracto! 
J. H. Taylor Construction Co., anc 
the mechanical contractor, Raisler 
Corp. 
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Hicx CEILINGS and expansive areas 


§ of undivided floor space make mill 


type structures hard to heat. Main- 
taining comfortable temperatures 
for personnel in such buildings is a 
problem because large volumes of 


' warm air rise to the upper stratum 
S out of the “working zone.” More- 
} over, loss of heat to the roof may 
| result in excessive fuel consump- 
5 tion. 


During the past winter, however, 
the problem was solved at a large 
steel plant by using six direct fired 
space heaters that operate on the 


principle of warm air recirculation 


in the working zone. In effect, the 


' heaters create a comfortable “blan- 


ket” of warm air in the space from 
the floor to about 12 ft above the 
floor. The heating equipment is 
fired economically with a mixture 
of coke oven and blast furnace gas 

The building is a standard mill 
structure 876 ft long by 105 ft wide. 
There are no partition walls divid- 
ing the floor area. Height to the 
bottom chord of the truss is 55 ft 
and it is an additional 46 ft to the 
peak of the monitor roof. Both sides 
of the monitor have top hung con- 
tinuous sash windows 6 ft high 
Each side wall also has continuous 
6 ft windows its entire length. Walls 
are of brick and metal siding. Each 
if the 30 bays has a roof ventilator. 


Six 2,000,000 Btu 


Heaters Used 


On the basis of standard methods 
of calculation, heat losses for this 
large structure were figured at ap- 
proximately 21,500,000 Btu per hr 
with a 40 deg temperature rise and 
with three air changes in the north- 
ern third of the building and one 
air change in the other two-thirds. 

Despite the large calculated heat 
loss, it was determined that the six 
direct fired heaters, each with an 
output of 2,000,000 Btu per hr, could 
maintain satisfactory temperatures 
in the structure because of their 
heat blanket” principle of opera- 


Direct Fired Units 
Heat Big Steel Mill 


CHARLES P. CRYER, field engi- 
neer, machinery div., Dravo Corp.., 
Pittsburgh, describes the installa- 
tion of six 2,000,000 Btu direct 
fired heaters burning a mixture of 
coke oven and blast furnace gas 
for heating a building 876 ft long, 
105 ft wide, and 55 ft high to the 
bottom chords of the trusses... . 
Three smaller heaters of the same 
type are installed in the structure 
housing the steel mill's oxygen 


generating equipment 


tion. These self-contained heaters 
draw air from floor level, warm it, 
and then discharge it through over- 
head directional nozzles 12 ft above 
the floor. Each heater handles ap- 
proximately 22,000 cfm of air and 
discharges through nozzles at a 
velocity of approximately 2000 fpm 
Thus, large areas are covered with- 
out blowing heated air directly on 
personnel or using ductwork. The 
recirculation method also tends to 
keep warm air from rising rapidly 
to the roof. Air from the floor is 


drawn to the intake grilles in the 
heater base in large quantities but 
at relatively low velocity to mini- 
mize drafts. A 20 hp motor in the 
base of each heater powers the dou- 
ble width centrifugal fans that 
draw in the air and force it over 
the stainless steel combustion cham- 
ber. 

Although temperatures along the 
eastern seaboard where the plant is 
located were not very low last win- 
ter, experience so far with this 
heating system indicates it will pro- 
vide satisfactory comfort during 
normal winter weather in the re- 
gion, which is in a 0 F design zone 

The six heaters are located so as 
to provide a warm air blanket for 
the entire working area. Four are 
spaced about 195 ft apart along the 
west wall, discharging toward the 
east wall. One is positioned in the 
center of the north wall, and one is 
in the center of the south wall 

Operations in the building include 
cold milling of sheet, skin passing 
tempering, shearing, scrap baling, 
and roll grinding and storage. There 
are three cranes operating 40 ft 
above the floor. Two are 40-ton 
capacity and one is a 75-ton crane 
Production consists of general sheet 
used for automobiles, refrigerators 
and similar products 


Mixture of Coke Oven, 
Blast Furnace Gas 


Use of the mixture of coke oven 
and blast furnace gas to fire the 
heaters necessitated installation of 


Three direct fired heaters are used to keep the oxygen generating building at 70 F 
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stainless steel main and pilot valves 
to resist the corrosive effects of the 
sulphurous fuel. Special access 
plates were fabricated for the ex- 
haust fan scroll for easy cleaning. 
The fan motor in the heater base 
was totally enclosed to keep out 
dust and dirt. The motor and shaft 
bearings are in the path of the in- 
take air stream and so are kept cool. 

The gas mixture used is supplied 
at a pressure of 10 psi and is rated 
at about 500 Btu per cu ft. It con- 
tains about 450 grains of hydrogen 
sulphide per 100 cu ft. The analysis 
of this gas showed the following 
properties: Carbon dioxide (COz:), 
2.9 percent; oxygen (Oe), 0.6 per- 
cent; cyclo-propane (C;H¢) , 2.8 per- 
cent; carbon monoxide (CO), 8.1 
percent; methane (CHy,), 26.8 per- 
cent; hydrogen (Hz), 47.2 percent; 
nitrogen (No), 11.6 percent. 

The stainless steel combustion 
chamber, standard in these heaters, 
resists corrosive attacks of this gas 
and its combustion products. More- 
over, the chamber does not require 
refractory lining and permits rapid 
transfer of heat from flame to air. 

To achieve maximum utilization 
of the heat produced within the 
combustion chamber, the hot gases 
are moved to the exhaust stack 
through two staggered banks of 
economizer tubes that intersect the 
air stream flowing in through the 
heater base. These tubes have in- 
Side swirlers that force the gases 
to wipe the tube walls which pro- 
vides transfer of their heat value 
to the air. 

Besides their use for space heat- 
ing during cold weather, the heat- 
ers can be employed during the 
summer months for ventilating by 
operating their fans. 

Simplicity of installation was an- 
other factor taken into considera- 


One of the six direct fired heaters is 
shown at the left of this view. Air 
drawn from the floor is warmed and 
discharged at 2000 fpm_ velocity 
through nozzles 12 ft above floor level 


tion by the steel company’s engi- 
neers who worked on this project 
The heaters needed only a power 
line, fuel piping, and vent stack to 
be installed. They are mounted di- 
rectly on the wood block floor of 
the mill building. 


Oxygen Generating 

Building Heated 

In addition to these six heaters, 
the same company uses three 
smaller ones (1,000,000 Btu output 
capacity) to maintain a uniform 
temperature of 70 F in a new struc- 
ture housing the steel mill’s oxygen 
generating equipment. In this build- 
ing, 100 ft long by 40 ft wide by 20 
ft high, some 7,000,000 cu ft of oxy- 
gen is generated monthly. Built of 
aluminum siding on a steel frame, 
the structure must be kept warm to 
prevent freezing of caustic soda in 
eight 38 gal tanks located along one 
wall. The heaters in this building 
were equipped with special motors, 
controls, and relays because the 
power supply enters at 550 volts, 25 
cycles. 


ENVISIONS NEIGHBORHOODS 
WITH VARIETY OF HOUSING 


Families whose space require- 


‘ments change over the years as 


their numbers grow and diminish 
won’t have to move from one vicini- 
ty to another and break ties of 
friendship under a plan of “neigh- 
borhoods with a variety of types of 
housing at varied rental levels” en- 
visioned at the 96th annual meeting 
of the American Society of Civil 
Engineers. Louis B. Wetmore, ex- 
ecutive director of the Providence 





Redevelopment Agency, detailed 
work under way in Rhode Island 
capital in planning a residentia 
community of 1200 homes to hous 
5000 persons, with residences rane 
ing from apartments to group hous 
ing and single family dwellings 
“The requirements of an Ame 
ican family change rapidly,” Mr 
Wetmore said. “A family of ty 
starts with minimum space require- 
ments. For 10 or 15 years the hom: 
expands; it then contracts for a 
like period until it again has to meet 
the original requirements for a fam- 
ily of two. Segregation of apart- 
ments in one section of the cit 
makes it necessary for a family a 
it grows or contracts to move about 
and break its ties with a neighbor- 
hood and friends of years standing 
This could be obviated by providing 
a number of different types of hous- 
ing within the neighborhood 
“The variety of housing type 
should be accompanied by a varia- 
tion in rental values; otherwis 
the young, growing family, 
pressed financially, might not find 
housing which it can afford in th 
same area with parents and old 
friends. A segregation by incon 
levels is as unsatisfactory as 4 
segregation by housing types. This 
does not mean, of course, a mixing 
of one-family houses, valued 
$25,000 with apartment structures 
renting for $50 a month. It does 
mean that within an area near) 
a mile long, and with a populatio! 
of 5000, there is room for apartmen' 
developments in one section, grou! 
housing in another, and single fam- 
ily housing in still a third. More- 
over, some land by its geograph! 
location or because of subsurfact 
conditions is better suited to apart 
ments or group housing than ‘0 4 
single family development.” 
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District Heating Developments 


Reported on at NDHA’s Meeting 


Sream Load on the lines of the 
Rochester [N.Y.] Gas and Electric 
Corp. has been increasing steadily. 
Up until 1946, the steam supply for 
a large part of the downtown dis- 
trict was furnished from a steam 
station known as No. 8, through a 
distribution main operating at 200 
psi and 500 F. In that year, growth 
of the steam business necessitated 
the taking of some corrective steps 
and the building of a mile-long, 
10 in., 650 psi steam tie-line was 
agreed upon to deliver to the dis- 
tribution system up to 200,000 lb 
per hr of steam from a steam- 
electric station. 

Since steam from this combina- 
tion plant costs less to deliver into 
the distribution main than steam 
from station No. 8, the former 
source is used whenever steam is 
available. No. 8 is shut down en- 
tirely in the summer. This makes 
it easier to make repairs and pro- 
vides a source of plant operators 
for other plants during the vaca- 
tion period. 

Conditions at the point where the 
tie-line delivers its steam to the 
distribution main made necessary 
the erection of a pressure reducing 
and desuperheating station there. 

George M. Johnson, of Rochester 
Gas and Electric, explained the 
reasons for the line and the opera- 
tion of the station at the recent 
40th annual meeting of the Nation- 
al District Heating Association. 

He said that the pressure regu- 
lating valves, each with a maxi- 
mum capacity of 100,000 lb, which 
may be operated either manually 
or automatically, reduce the pres- 
sure of the steam. 

The steam then passes to the de- 
Superheater which is of the direct 
contact type using water from the 
city system, which is first softened 
in a zeolite softener, heated in a 
heat exchanger, and stored in a 
tank. A water level controller, ac- 
tuated by the height of the water 
in the bottom of the desuperheater, 


controls the operation of duplex 
water pumps. Waste heat is re- 
covered by a flash tank and heat 
exchanger. 

Mr. Johnson said that when the 
equipment first went into opera- 
tion, there had been some control 
difficulties but a modification in de- 
sign had overcome this. At present, 
some trouble with scale is still to be 
corrected. 


New Boiler Requires 


Less Floor Space 


District heating plants are often 
erected in densely built up areas 
where building plots are not only 
hard to find but expensive to pur- 
chase. Therefore, it is very desir- 
able to design a plant which is 
capable of producing the greatest 
possible amount of steam per 
square foot of ground area. 

R. G. Felger, of The Detroit 
Edison Co., explained at the meet- 
ing how his company had recently 
made an important advance along 
these lines. In November 1948 they 
put into service at the old Willis 
Ave. heating plant a new boiler de- 
signed to produce for an indefinite 
period 200,000 Ib per hr of steam at 
160 lb gage pressure and after some 
modifications 250,000 lb per hr, all 
in a space originally planned for a 
boiler to have a maximum steam- 
ing capacity of 95,000 lb. 

The bent tube boiler is equipped 
with water walls and a double 


JOHN F. COLLINS, JR., 
_ secretary-treasurer of the Na- 
tional District Heating Asso- 
ciation, summarizes the re- 

ports and papers given at the | 
VDHA’s 40th annual meeting, 
which was held at Swampscott, 
Mass., in this article prepared 


exclusively for HPAC 
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ended, seven retort, underfeed 
stoker. The rest of the equipment 
consists of economizers; a dust col- 
lector, a steam flow-air flow meter, 
and combustion control. Controls 
are automatic and air actuated. 
Each half of the boiler has its own 
feedwater regulator and economiz- 
er. The gases pass through the 
multiclone dust collector. The only 
brick work is a small section over 
each stoker. 

This being a “tailor made” in- 
Stallation, there are four different 
sizes of tubes. The economizers are 
installed above the boilers and be- 
neath the dust collectors. 


New Generating Capacity 

at Cambridge 

Due to the rapid postwar increase 
in the electric load of the Boston 
Edison Co., that utility was no 
longer able to supply its neighbor, 
the Cambridge Electric Light Co., 
with half of its kilowatt require- 
ments at as an attractive price as 
it had formerly done. 

The Cambridge company, there- 
fore, decided to build its own plant 
to supply its own requirements and 
to locate it on an ideally situated 
vacant plot of its sister company, 
the Cambridge Gas Light Co., in 
East Cambridge, adjacent to the 
Charles River basin. This is an in- 
dustrial district whose plants re- 
quire not only electric power but 
steam for processing. Another as- 
sociate company, the Cambridge 
Steam Corp., had for some years 
been supplying their steam require- 
ments from the gas works plant. 

R. D. Stauffer of the affiliated 
utilities described the combination 
steam heating and electric generat- 
ing station, known as the Kendall 
Sq. station, which was erected. 

Initially there are two water 
cooled boilers with a rated capacity 
of 200,000 lb per hr each and one 
extraction, condensing type 20,000 
kw turbine-generator unit; also a 
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superheater, an economizer, an air 
preheater, an electrostatic precipi- 
tator and a condenser. The plant is 
designed for operation at 1300 psi 
at the turbine throttle and 900 F 
total steam temperature. 

It is equipped to burn either 
pulverized coal or fuel oil. There 
are two pulverizers for each boiler. 
The Cambridge city water used is 
treated in a hot process water 
treating plant. Two deaerating 
feedwater heaters are included in 
the equipment. 

When the first 700 ft length of 
the proposed 3000 ft reinforced 
concrete, rectangular, 4 ft, 10% in. 
by 7 ft, 0 in. tunnel—to connect the 
plant to the steam system—was 
found to have cost much more 
than estimated, the remaining 
2300 ft of mains were encased in 5 
ft diameter, precast, concrete pipe 
—except on street crossings, where 
flat conduit with removable cover 
at some points was laid. 

This combination structure now 
contains one 16 in. steam main and 
one 8 in. return main and has space 
for another 16 in. steam line. The 
steam pressure is 200 psi. 


Effect of Humidity 

on Steam Load 

Just what effect relative humid- 
ity at various outdoor temperatures 
has on the peak load of the New 
York Steam Corp. was the subject 
of investigation during the past 
year. In the absence of Thomas P. 
Brown, Jr., author of the paper, 
R. C. Hine, of Baltimore, presented 
the results of the study. 

At a previous annual meeting, 
Mr. Brown had explained that to 
estimate steam consumption, cor- 
rection factors for (1) day of the 
week, (2) thermal lag, (3) wind ve- 
locity, (4) heated cube, and (5) 
humidity to the average base peak 
send-out load of the company for 
various 6:00 a.m. outdoor tempera- 
tures are applied. Thereafter, some 
had contended that since an in- 
crease in relative humidity results 
in the greatest comfort being ex- 
perienced at a lower dry bulb tem- 
perature, a lighter steam load 
might be expected with an increas- 
ing relative humidity. 

The correction curve applied in 
New York for relative humidities 
produces a negative correction 
when they are under 60 percent 
and a positive one when they are 
above 60 percent. 


In this paper, Mr. Brown as- 
sembled data for 55 days of the past 
heating season and showed that in 
72.8 percent of the time their cor- 
rections were valid. 

He offered the explanation that 
a damp atmosphere at low tem- 
peratures has a penetrating effect 
and produces a feeling of coolness 
while at high temperatures mois- 
ture in the air causes an uncom- 
fortably warm sensation. He added 
that the determining factor on the 
peak load is not how the occupant 
is going to feel when the comfort 
zone is reached but how he feels 
when he first turns on the steam. 


New Practices in 
Heat Distribution 


Five papers on the distribution 
of steam and one on the subject of 
high-temperature water were pre- 
sented by George K. Saurwein, 
New England Gas and Electric As- 
sociation, chairman of the distribu- 
tion committee, and his associates. 

By way of introduction, Chair- 
man Saurwein said that high fuel 
cost, increasing labor difficulties, 
and a more active emphasis on 
smoke abatement are resulting in 
an increased demand for district 
Steam service. Since the steam 
lines of most utilities are now well 
loaded, it is certain that many ex- 
tensions will soon have to be built. 
As the high cost of such construc- 
tion has been one of the chief de- 
terrents to the expansion of district 
heating in the past, he said, the 
report this year is a reappraisal of 





present practice with empha ‘x5 », 
developments in recent years 
Up-to-date distribution pra ticg 
of 12 leading steam utilities hag 
been investigated and wer rp. 
ported upon by Frank J. Schla: hte, 
The Detroit Edison Co. Sone 
the developments to improve cop. 
struction or reduce costs are: 


1) The use of expansion bends ty 
eliminate manholes. 

2) The use of corrugated stee) 
inner forms in conduits. 

3) The completion of pipe con. 
struction in long sections above 
ground before lowering int 
trenches. 

4) The reduction of air space and 
wall thickness in box type conduit 

5) The use of 3 in. copper bands 
to hold insulation on pipes. 

6) The making of more carefy! 
preliminary surveys and greater 
efforts to cooperate with construc- 
tion forces to eliminate unneces- 
sary work. 

7) The more extensive use o! 
mechanized equipment. 

8) The use of 10 ft long prefab- 
ricated pipe units to decrease pave- 
ment removal. 

9) The use of stainless steel pipe 
supports to reduce maintenance 

10) The providing of manhok 
roof vents and larger manholes t 
facilitate maintenance. 

Mr. Schlachter’s report indicated 
that five companies build conduit 
entirely of concrete, two build of 
concrete but with walls of tile or 
blocks, three use concrete for part 
of their construction, and the oth- 
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ers use prefabricated conduit. Six 
utilities build conduit without un- 
derdrain while two others specify it 

Six companies reported that they 
build all or part of their manholes 
of concrete and a similar number 
said brick. Two use a combination 
of these materials. Another com- 
pany reported it uses cement block 
in some of its manhole construc- 
tion. 

Little uniformity was reported as 
to the type of pipe support specified 
or as to the spacing of such sup- 
ports. Some companies reported 
the use of slip type supports, others 
the use of roller supports; some 
with and some without saddles. 
One company specifies supports in 
the form of stainless steel fins 
welded along the horizontal center- 
line of the pipe and resting on con- 
crete pedestals. Spacing of sup- 
ports varies from 8 to 30 ft, with 15 
ft the most popular interval. Most 
utilities reported that they use 
alignment guides. 

On the subject of line location, 
nearly all companies said they se- 
lected the most practical positions 
for their lines. Two said they pre- 
ferred them below sidewalks while 
one said this was their last choice. 

Six companies always contract 
for their distribution work, five 
contract for it sometimes and at 
other times make their own in- 
stallations. The remaining utility 


does all its own distribution work 

Recommended cross-sections for 
insulating concrete types of conduit 
were described by Paul Chenzoff, 
Philadelphia Electric Co. His paper 
also included a table of properties 
such as densities, water absorption, 
and heat conductivity for two ma- 
terials. 

Prefabricated steam main con- 
duits were reported upon by Vernon 
J. Suche and J. C. Haroldson, re- 
spectively of the Union Electric Co 
of Missouri, St. Louis, Mo., and the 
Duluth Steam Corp. 

The authors had asked manufac- 
turers of conduit to comment on 
factors such as the following in 
connection with their products: 
pipe material, pipe supports, instal- 
lation, anchors, conductivity, con- 
duit material, waterproofing, ex- 
pected life, shape, underdrainage, 
range and condition of use, method 
of fabrication, insulation material, 
and strength. 

The advantages claimed by the 
manufacturers of conduits are: 

1) They reduce or eliminate con- 
struction details that have been of 
concern to designers of under- 
ground steam mains for years. 

2) They reduce construction 
joints to a minimum and such 
joints as these have special provi- 
sions to make them watertight— 
something difficult to attain in 
other construction due to expansion 
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and contraction. Also, the use ol 
drain tile usually becomes unneces- 
sary, which represents a saving in 
material, excavation, and installa- 
tion labor. 


3) They provide a means ol! 
guiding the pipe throughout its 
length. 


4) They reduce field work on an- 
chors, ells, tees, expansion 
and waterproofing, which is very 
desirable especially in congested 
areas. 

5) They permit the excavation ol 
narrow trenches. 

6) They 
spaces. 

7) They can be used with any 
type of manhole and any kind of 
expansion joint. 

However, being “tailor-made,” if 
an unexpected obstruction is met 
in a congested street, it may be 
necessary to refabricate on the job 
Also the heat losses generally are 
greater since the thick walls are 
absent. 

Recently (in Cambridge, Mass.) 
1142 ft of 8 in. steam main of the 
insulating concrete type of con- 
struction was installed under an 
unpaved sidewalk except at street 
crossings. F. G. Davis, Negea Serv- 
ice Corp., described the operation 
and gave an analysis which showed 
the cost to be $27.07 per ft includ- 
ing such items as excavating and 
backfilling, manholes and anchors 
pipe and fittings, expansion joints, 
insulation, engineering, supervi- 
sion, insurance, etc 


loops, 


pass through smaller 


High Temperature 

Water Heating 

Paul L. Geiringer, American Hy- 
drotherm Corp., New York City, 
talked on high temperature fluid 
heating. He said that high temper- 
ature water as a heat carrier has 
advantages not only over steam but 
also over all other known heat 
transfer fluids up to 1200 F. He 
said that 400 F is about the eco- 
nomical high temperature limit for 
water. Mr. Geiringer claimed sys- 
tem losses are less with high tem- 
perature water, pipe lines can be 
smaller, more satisfactory generat- 
ing plant operation can be at- 
tained, and greater customer sat- 
isfaction will result. He did not 
advocate changing over existing 
district steam systems. 

Messrs. F. J. Schlachter, E. T. 
Smith, and G. D. Winans, of The 
Detroit Edison Co., prepared a pa- 
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per describing the renewal of 1350 
ft of 16 in. line. The problem was 
whether to completely tear out the 
old line which was leaking and re- 
place it with one of the latest De- 
troit standard or to make use of the 
floor and sidewalls of the existing 
conduit, replace the pipe, and re- 
insulate with cell concrete. The 
latter plan was selected only after 
a comparison of estimated costs 
and tests of laboratory lines built 
for this purpose to compare heat 
loss from the standard conduit with 
that of the proposed reconstructed 
line. 


What Heating Will Go 
in New Buildings 

What thought is being given by 
owners, architects, and engineers 
to the heating problems of build- 
ings soon to be built? The com- 
mercial] relations committee—under 
the chairmanship of Albert F. 
Metzger, Allegheny County Steam 
Heating Co., Pittsburgh—decided 
some months ago that it would be 
valuable to know what to expect in 
new buildings and also it might be 
stimulating to those questioned. 
Accordingly, members of the com- 
mittee interviewed the prospective 
owners of new buildings, their 
architects, and engineers in six 
cities about building construction, 
air conditioning systems, and tem- 
perature controls. 

Building owners in many cases 
are not familiar with the latest de- 
velopments but depend on their 
architects and engineers to specify 
the best in equipment and mate- 
rials for comfort within the limits 
of their pocketbooks. Cost is the 
all-important consideration and 
very often building size and equip- 
ment selection must be modified to 
decrease cost. What goes in meets 
the minimum standards but does 
not entirely satisfy the owner and 
his advisers. He must forget many 
features, all of which he wants, in 
many cases because of the cost. 
Occasionally, he makes preparation 
for future improvements when 
prices may be lower. 

Miss Clara H. Zillessen, advertis- 
ing manager, Philadelphia Electric 
Co., gave NDHA members advice on 
why, where, and how to advertise 
their service. 

Miss Zillessen said steam sales 
can be increased by an intelligently 
planned advertising campaign care- 
fully . coordinated. with -the sales 
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effort. More business can be se- 
cured more quickly. Proper adver- 
tising locates prospects and con- 
verts half-hearted ones into lively 
ones. Salesmen do not find their 
prospects entirely “cold.” Advertis- 
ing prevents interest lag between 
calls and it saves salesmen legwork. 

She pointed out that due to the 
nature of the business, the market 
is restricted. If a sale is not made, 
years will pass before obsolescence 
will again make it possible to try. 
Because of the size of the sales, 
competition is rugged. However, 
heating is essential and if the price 
and other factors are right, there 
is an opportunity through sales- 
manship and advertising. 

O. E. Gammill, Jr., of the Carrier 
Corp., explained the operation and 
indicated the field limitations of a 
new, heat operated, refrigerating 
machine of the absorption type, 
using steam as a heating medium. 
He supplied formulas for comput- 
ing the owning and operating cost 
of this and competing types of 
equipment, and gave the advan- 
tages of each. The particular in- 
terest of the district heating in- 
dustry in this equipment is that it 
will use available offpeak steam in 
the summer season and not require 
steam during the winter peaks. 


Improvements at 
Notre Dame 

In the absence of the author, 
Brother Borremeo of the University 
of Notre Dame, South Bend, Ind., 
Clifford Strock presented his paper 
describing the improvements made 
to the heating system of the uni- 
versity, the installation of controls, 
and finally the adoption of better 
operating methods. 

There are 50 buildings on the 
campus heated from a single plant 
by steam circulating through 2'%4 
miles of tunnels. The maximum 
generating capacity of each of the 
four boilers is 35,090 lb per hr at 130 
psi and 410 F. The connected heat- 
ing load is 314,262 sq ft of equiva- 
lent steam radiation. 

During the 1948-49 heating sea- 
son fuel consumption averaged 
1.157 tons per degree day. For the 
last season before the installation 
of control the comparative figure 
was 1.621 tons. The saving is thus 
28.6 percent. 

A study of when to use a shunt 
flow meter and when to choose a 
condensate meter was made by 





hicnard H. Brown, Rocheste Ga; 
and Electric Corp., a member | | t), 
association’s meters and acces brig 
committee. Mr. Brown rep orteg 
that his conclusion was that both 
types of meter have their p ope; 
place. 

The theory of the testing t r 
of one type of meter was firs ex. 
plained by W. G. Gillim, New Yor, 
Steam Corp., who then enumerated 
the 11 steps in the test procedure 
and outlined the calculations ip- 
volved. The author presented sey- 
eral charts and tables prepared ; 
simplify the work. 


District Heating 

in Europe 

Arthur S. Griswold, The Deitroi: 
Edison Co., chairman of the NDHA 
research committee, reported on 
district heating in Europe where hy: 
spent several months last winter on 
a mission for the ECA. He said 
that he had not had the time t 
investigate thoroughly but it ap- 
peared that most of the projects 
are institutional hot water systems 
controlled by local or national gov- 
ernmental bodies. 

He said the big steam systems are 
in Paris and in Brussels. In the 
latter city, almost 50 textile works 
are served steam for process work 
This brings the system load factor 
well over 50 percent. 

Mr. Griswold said that in Great 
Britain, 22 public housing projects 
are to be heated from central hot 
water plants. 

[This is the second of two articles 
by Mr. Collins reporting the NDHA 
meeting. The first appeared in the 
July HPAC.]} 


TO MEASURE RADIATION 
70 MILES UP 

Progress on an instrument which 
will measure radiation in air more 
than 70 miles above the earth's 
surface has been reported by Dr. 
Severin Raynor, senior scientist at 
the Armour Research Foundation 
of Illinois Institute of Technology. 


Scientists plan to measure heat 
radiated from the sun, the earth, 
and space with a gyro stabilized 
sphere which will be ejected from 
a rocket on its way up at a speed of 
about 1800 mph. The metal sphere 
will contain three gyroscopes, 14 
temperature sensors, and a camera 
unit for recording the data to be 
studied later. 
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Unit Heaters, Underfloor Tunnels 


Heat Buildings at Big Stove Plant 


Prxrection Stove Co., Cleveland, 
this year will produce gas, electric, 
and kerosene ranges in one of the 
world’s most modern stove plants— 
its Ivanhoe Road plant. 

The new press building, 855 x 110 
ft and 60 ft high, is heated by nine 
unit heaters having a combined 
output of 8,550,000 Btu per hr. They 
are thermostatically controlled from 
the floor level. Air is drawn from 
the ceiling, passed through the 
heating element, and projected 
through revolving discharge outlets 
to the working level. The area cov- 
ered by each unit heater is slowly 
swept by the heated air discharged 
by the outlets, which move through 
an arc of 360 deg. The assembly 
building, including the tool room 
area, is a structure of 480 x 420 ft. 
The first floor has heating outlets 
located near the center of the build- 
ing so that the general travel of air 
is from the center outward. These 
outlets are served through concrete 
underground tunnels from a supply 
unit in an equipment room above 
the north truck docks. This unit 


Left—One of 13 octagonal supply grilles through which air 
warmed by steam heating coils supplies the first floor of the 
assembly building. Adjustable louvers operated with a key 


has capacity to furnish 6,300,0000 
cfh of outdoor and recirculated air, 
which is filtered through automatic 
oil filters and tempered by copper 
fin heating coils 

Ventilating was a major problem 
when it came to planning the first 
floor of the assembly building 
Practically windowless on three 
sides, the first floor has outdoor air 
supplied through more than 1900 ft 
of tunnels. 

The second floor of the assembly 
building has 330 by 480 ft heated by 
24 unit heaters, with revolving dis- 
charge outlets, totaling 8,146,000 
Btu per hr. The remainder of the 
second floor is heated by units, with 
stationary outlets, with an aggre- 
gate capacity of about 4,000,000 Btu 

The boiler plant at Ivanhoe has 
three 600 hp, two drum, water tube, 
water wall boilers, each with an 
underfeed stoker and forced draft 
fans with duplex electric and steam 
turbine drives. Draft, feedwater, and 
stoker speed are all under auto- 
matic control. All water fed to the 
boilers is treated and heated 
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All steam, return, and air lines 
leave the boiler room through a 
large walk-through underground 
tunnel leading to the main plant 
The basement of the boiler house 
has a vacuum pump through which 
all heating returns are pumped to 
the heater-softener plant. Similar 
ly, two pumps and receivers take 
the returns from the process steam 
and the condensate from the high 
pressure lines. 

Coal and ash handling is practi- 
cally a “dress-up job” at the Ivan- 
hoe plant. The boilers are equipped 
with a suction type ash conveyor 
which carries all ashes through cast 
iron pipes to a large ash silo at the 
rear of the building. Here, trucks 
back under a chute to collect the 
ashes and cart them away. The fuel 
itself is dumped first in an outside 
hopper, then automatically con- 
veyed to a 400 ton overhead bunker 

The consulting engineer was 
George S. Rider Co., and Smith & 
Oby Co. was the heating contrac- 
tor 


wrench make it possible to vary the amount and direction of 
air coming through the eight sides. Right—This fan supplies 
air through concrete underground tunnels to the outlets 
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Contractors Diseuss 


Pipe Welding Methods 


Successrut PIPE welding depends 
upon the development of a prop- 
er procedure and the training of 
the operators to follow this proce- 
dure, and several of the talks, com- 
mittee reports, and an informal 
round-table session on welding 
problems at the 60th annual con- 
vention of the Heating, Piping & 
Air Conditioning Contractors Na- 
tional Association stressed these 
two points and discussed methods 
for achieving them. 

For example, John H. Zink, of 
Baltimore, at the informal session, 
pointed out that the contractor 
must tell the operator the proper 
procedure—not vice versa. Mr. Zink 
said the contractor should put a 
helmet on and watch a good oper- 
ator work, for his own education. 
The helmet will “conceal your ig- 
norance,” he remarked humorously, 
“if that is necessary.” Richard S. 
Tobin, Cambridge, chairman of the 
association’s welding committee, 
told the contractors they “shouldn't 
let the operators kid them into be- 
lieving they possess supernatural 
powers,” for the operators aren’t 
magicians waving magic wands. 

It is the contractor’s duty to pro- 
vide efficient welding conditions so 
that the operators can do their 
best work. In the shop, three fac- 
tors to consider are light, ventila- 
tion, and cleanliness, Mr. Zink 
pointed out. He mentioned that at 
his shop, the welding machines are 
blown out with air every two weeks 
to get rid of the copper and other 
dust. 


Pressure Welding 

Machines 

Use of pressure welding machines, 
particularly for radiant heating 
work, was discussed at some length 
and with some difference of opinion 
on the advantages of this method 
for piping. Wray M. Scott, of 
Omaha, a user of the method, said 
that it was important to have the 
pipe ends very round when using 
pressure welding. D. H. Corey, De- 
troit, suggested the advisability of 
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a 7 deg angle rather than square 
ends so that the inside circumfer- 
ences of the pipe would come to- 
gether first. 

A member of the group cited diffi- 
culty that was being experienced in 
the welding of radiant heating coils 
for several bus garages, where 
about one joint out of every 50 
failed completely. It was suggested 
that perhaps carbon caused the 
trouble, and that therefore the 
trouble came at the machine's 
stopping and starting points. 

At the informal session, there 
was rather extensive discussion of 
the back bend test, the general 
feeling seeming to be that it was 
too severe on welding and that no 
other joining process has to meet a 
test of corresponding severity. 
However, it was felt that this test 
was so firmly entrenched that it 
could not be modified, and that 
welding procedures would have to 
be used that can meet it. At least, 
“we should stick to it until we get 
a better test,” Mr. Zink remarked. 

The matter of the various codes 
that govern welding of pressure pip- 
ing was also discussed informally. 
Some of them “badly need” revi- 
sion, it was stated, and it was hoped 
that conflicting code requirements 
would be brought into harmony. 
Mr. Tobin felt the ASME boiler 
code was perhaps the most up-to- 
date, and if the contractor doing 
pipe welding was well-posted on 
the pertinent sections of this code 
he’d have a pretty good background 
of information on welding code re- 
quirements in general. 

The gist of the entire discussion 
boiled down to this fact, in the 
words of Mr. Scott—that good 
welding can be done only if there is 
a first-class welding procedure 
backed up by good supervision, 
good equipment, and careful, con- 
scientious operators. 

In his report as chairman of the 
committee on welding, Mr. Tobin 
told of the completion during the 
past year (in cooperation with the 
National Certified Pipe Welding 


Bureau) of the revision of the 
standard procedure specifica: op; 
for metallic arc and oxyacet) er, 
welding of wrought iron and tee) 
pipe, fittings, and flanges, ang 
metallic arc welding of ca: bop 
molybdenum steel pipe, fitt 
and flanges, copies of which jag 
been mailed to all HPACCNA mm. 
bers. 

Acceptance of welded piping has 
now become so general, he said 
that it is shown and specified ‘oy 
nearly every installation.” 

He recommended that all con- 
tractors intending to perform an, 
the specifications recommended by 
the HPACCNA, as well as section 
IX, welding qualifications of th: 
ASME boiler code, also the ASME 
rules for construction of power 
boilers, particularly the require- 
ments of the preamble and para- 
graphs P-23 (J), P-108, P-112, P- 
116, P-299, P-300, P-301, P-303 
P-308, P-311 and P-317 of these 
rules. These two ASME publica- 
tions can be obtained from the 
American Society of Mechanica! 
Engineers, 29 W. 39th St., New York 


Certified Pi 
Welding inition 
Appointment of Robert S. Green 

assistant professor and acting 

chairman of the department of 
welding engineering at Ohio State 

University, as consultant to the Na- 

tional Certified Pipe Welding Bu- 

reau was announced by William W 

Murray, Jr., New York, chairman of 

the bureau’s board of trustees, in 

his report. Professor Green has 
visited a number of the bureau's 
local chapters to discuss their ad- 
ministration and the testing of 
welding operators, and the plan is 
for such visits to be continued. He 
will be available to localities desir- 
ing to form chapters of the bureau 
to see that they are established on 

a sound basis. 

Professor Green then discussed 
the control of quality in welded 
piping, and the value of the bu- 
reau’s work in qualifying operators. 

Mr. Zink, chairman of the edi- 
torial committee for the Standard 
Manual on Pipe Welding, reported 
progress on the new edition, which 
has been completely written, some 
sections requiring several rewrit- 
ings to keep pace with develop- 
ments. Illustrations for the book 
are still needed, however. 
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Ratings for 

Vaekage Units 

In reporting for the boiler output 
committee, Chairman George P. 
Nachman, Cleveland, paid tribute 
to the great amount of work done 
by his predecessor, Harry Hart, of 
Chicago. He mentioned the need 
for certified ratings of package 
steam generators, and said the sit- 
uation with this type of equipment 
js—from the contractor’s viewpoint 
—somewhat similar to that existing 
in the heating boiler field a num- 
ber of years ago. He invited the 
cooperation of manufacturers of 
package units in assuring uniform 
rating tests, reasonable allowances 
for overload, proper allowance for 
pick-up, piping, etc.—particularly 
for the heating boiler applications. 

In the home heating committee 
report, J. A. Ljunggren, Chicago, 
chairman, stressed particularly the 
commercial advantages of basing 
hot water heating system designs 
on 240 Btu output; “every Btu out- 
put lower than 240 builds up sales 
resistance due to increased mate- 
rial and labor costs, and is the 
cause of much business being lost 
by our craft,” he said. Thousands 
of installations designed on 240 Btu 
output are operating with satisfac- 
tion, he stated, and he saw no 
danger from any safety standpoint 


Relief valves of reliable manufac- 
turers, when placed directly on the 
boiler, should eliminate any danger 
from high pressure, he remarked. 
It has been recommended, he said, 
that safety valves be furnished with 
hot water boilers, as has been the 
practice with steam boilers. 

Paul A. Edwards, Pittsburgh, 
chairman of the committee on 
standards, reported on regulations 
for providing adequate protection 
from explosion of hot water heating 
boilers. He said the committee had 
voted to recommend that relief 
valves or safety devices for systems 
should be furnished by the boiler 
manufacturer and that all relief 
devices should be placed on top of 
the boiler. 


Operators for Gas 

Driven Welders 

The report of the committee on 
apprenticeship was given by its 
chairman, Arnold H. Goelz, Chi- 
cago. He discussed the develop- 
ment of a course of study to be 
used in conjunction with the In- 
struction Manual for Steamfitting 
Apprentices. This had been com- 
pleted and approved by the HPAC- 
CNA but not by the United Associa- 
tion. 

In the report of the committee 
on industrial relations, of which 


This year’s annual convention of the HPACCNA—largest in the association's 
history—-started off with a pageant depicting six decades of development of the 
industry. Here, two of the appropriately gowned models pose before one of the 


historical photo murals 
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Robert B. Miller, New York, is 
chairman, problems arising in col- 
lective bargaining due to “national 
agreements” were discussed. Of 
particular interest to many mem- 
bers in this report was a letter 
from the general president of the 
International Union of Operating 
Engineers on gasoline driven elec- 
tric generators for welding. Ac- 
cording to this letter, the trades 
involved “shall refrain from de- 
manding” an operator on gasoline 
engines furnishing power to drive 
one machine no larger than 300 
amp on a project. When two or 
more machines of this size, or one 
or more of larger size, are utilized 
on a project, the operating engi- 
neers union “will assert its juris- 
diction,” according to the letter 

The committee report mentioned 
that there was only one case pend- 
ing of interest to it, the dispute be- 
tween the sheet metal workers and 
the pipefitters over the handling 
and erecting of units with duct 
connections to and from the unit 
This had not yet been set for hear- 
ing. 


Rating Refrigeration 

Equipment 

Austin S. Ford, chairman of the 
refrigeration committee, discussed 
published ratings of low-side equip- 
ment and said that the contractors 
“must have ratings that can be 
used in the field arrived at in a 
manner similar to boiler ratings.” 
Various associations have been con- 
tacted on this matter, and have 
assured the committee they will go 
along in any program that it pro- 
poses. 

Rowland Tompkins, the HPAC- 
CNA representative on the Ameri- 
can Standards Association council, 
listed the standards of interest to 
the contractors which had been 
adopted since his previous report 
He said that ASA sectional com- 
mittee B31 is studying the Code for 
Pressure Piping, and will probably 
recommend the issuance of another 
supplement. 

During the convention, awards 
for distinguished service to the 
HPACCNA were given to Walter 
Klie (posthumous), George M 
Getschow (posthumous), John H 
Zink, and George P. Nachman. 

[This completes our story of the 
HPACCNA convention, the first 
part of which appeared in the July 
issue. ] 
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Left—Close-up of the expansion valves, solenoid, and filter 
The leads to and from the ground coils drop into the ground 
beyond the concrete wall. Right—The air conditioner with 
the side panel removed. The summer expansion valve had 
not been installed when this picture was taken 


G. D. WETHERBEE, refrigerating engineer, 
Chicago, has obtained considerable operating 
and performance data on an actual installation 
of a heat pump job, the basic design of which 
was conceived and calculated by him. 
result, he feels certain that this method of heat- 
ing will become accepted for regions with a 
normal heating season of around 6300 degree 
days. He presents some of the data here, to- 
gether with information and comments on details 


As a 


HEATING WITH THE HEAT PUMP 


Equipment Details, Operating Results 


Lasr DECEMBER, a heat pump in- 
Stallation was put in service at Mt. 
Prospect, Ill., which is about 20 
miles northwest of Chicago. The 
heating system consists of a 5 hp 
compressing unit, a conventional 
duct system for air distribution, 
and a combination of earth-buried 
and atmospheric coils as a heat 
source. The results have been so 
far beyond expectations that it 
seems certain to the author that, 
within a period of years, the heat 
pump will become accepted as a 
method of heating buildings in re- 
gions with a normal heating season 
of 6300 degree days. 

A considerable amount of oper- 





ating data has been obtained on 
this installation, and some of it 
was presented in an article in the 
July HPAC. Further details of the 
installation and its operation are 
given this month. 

This heat pump installation is 
the sole source of heat for the one 
story, six room building, which is 
occupied by Mr. and Mrs. Roy E. 
Hammond, except for a fireplace 
for decorative purposes and a 1500 
watt bathroom heater. The plan 
area is 1433 sq ft outside of the 
foundation. The ceiling height is 
8 ft. There is a full basement 7 ft 
high. 

Refrigerant Pressures and Tem- 


peratures—Because of the throttling 
action of the expansion valves, very 
uniform operating pressures and 
temperatures have existed. Thes¢ 
are given in an accompanying 
table, which shows the approxi- 
mate maximum and minimum val- 
ues after the transient period at 
the start of a cycle. 

Refrigerating Capacity—The ca- 
pacities given in the manufactur- 
er’s performance ratings are based 
upon 65 F suction gas entering the 
compressor and no subcooling. Ac- 
tual performance was with 4842 F 
gas entering the compressor and 
764% F liquid entering the expan- 
sion valves. 
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Refrigerant pressures and tempera- 
tures (approximate maximums and 
minimums) 





Air entering air conditioner. 6842- 72'2 deg 
Air leaving air conditioner.. 98 -103 deg 
Compressor discharge 


pressure «-++-++--- ..+++-163 psig* 
Entering expansion valves..159 psig* 
Out of expansion valves.... 25 -26 psig 

ction pressure at 
pipiens Mateewtctcees 2012-22 psig 
Compressor discharge 

temperature .....--+--++5. 164-168 deg 
Leaving condenser ....- 111-116 deg 
Leaving subcooler .......... 84-87 deg 
Entering expansion valves.. 74-79 deg 


Out of expansion valves.... 24-26 deg 
Into heat exchanger 

(from earth) .....--++0+. 38-40 deg 
Suction line near compressor 47-50 deg 





*These values were transient during each 
cycle; about 140 psi a minute after a start to 
about 170 psi when compressor stopped. A 
record of several cycles taken at 1 min in- 
tervals showed an average of 163 psi with a 
high side pressure drop of about 5 psig. 

The cooling effect of 1 lb of 
“Freon 12” as rated by the manu- 
facturer is about 87 — 38.5 48.5 
Btu per lb circulated. Actual per- 
formance was about 84 — 27 57 
Btu per lb. Therefore, the actual 
refrigerating capacity is about 
57/48.5 = 11742 percent of the rated 
capacity. The values quoted are 
not highly accurate because they 
were taken from a Mollier diagram 
instead of from a table; however, 
they are well within the accuracy 
of our observations. 

Subcooling—There was some sub- 
cooling within the condenser re- 
sulting from liquid entrapment. 
The subcooling coil in the return 
air stream was very worthwhile. 
The effect of the heat exchanger 
was much less than anticipated 
considering that its rated capacity 
is 5 tons. Heating the suction gas 
to 65 F instead of 48% F would 
further increase the refrigerating 
capacity some 6 percent and a more 
effective heat exchanger is to be 
installed before next winter. 


Coefficient of 
Performance 


Typical average discharge pres- 
sure during an operating cycle was 


‘ about 163 psig. Suction pressure 


averaged about 21 psig. Compressor 
speed was 820 rpm. The manufac- 
turer’s rating at these conditions is 
34,300 Btu per hr refrigerating ca- 
pacity, and, corrected for actual op- 
erating conditions, the actual ca- 
pacity is 57/48.5 x 34,300 40,400 
Btu per hr. 

The average watts input to the 
motor is about 4700, which is equiv- 
alent to 16,050 Btu per hr. There- 


fore, the compressing unit coeffi- 
cient of performance is (40,400 
16,050) /16,050 = 3.51. 

The input to the blower motor is 
350 watts, and the solenoid and 
holding coil are assumed to require 
50 watts; these are equivalent to 
1350 Btu per hr. Therefore, the 
overail coefficient of performance 
is (40,400 + 16,050 1350) / (16,050 

1350) 3.32. 


Compressing Unit 

Details 

The compressor was selected be- 
cause of its long stroke, as it was 
believed that it would have a great- 
er efficiency than a short stroke de- 
sign at high discharge pressures 
and with a ratio of compression 
which might exceed 6 to 1. A single 
phase motor was selected for local 
utility rate reasons. 

The motor, compressor, and dual 
pressure control are mounted on a 
steel base. This unit rests on cork 
pads 2 in. thick on the concrete 
floor of the basement. 

The two cylinder compressor has 
a 2% in. bore and a 3% in. stroke. 
The displacement is 34.3 cu in. per 
revolution and the speed is 820 rpm. 
The displacement is 16.3 cfm. The 


manufacturer’s condensed per- 

formance rating is: 
Head 

pressure, Sucticn temperature 

psig 15 F 20 F 24F 28 F 
150 31,900 35,600 38,900 42,400 
160 31,000 34,700 37.700 41,200 
170 30,200 33,700 36,800 - 
180 29,300 32,800 — 


The ratings are based on 65 F 
suction gas temperature and no 
liquid subcooling. 

The 5 hp, single phase, 230 volt, 
60 cycle motor has a speed of 1750 
rpm. The efficiency at full load is 
79 percent and at three-fourths 
load is 76 per cent. Power factor at 
full load is 90 percent and at three- 


fourths load is 80 percent. The 
maximum safe loading is 5400 
watts. The motor load was about 


4600 watts near the start of an 
operating cycle and increased to 
about 4800 watts near the end of a 
cycle. 

The pressure control which came 
with the compressing unit is used 
merely for limiting purposes. It 
opens the holding coil circuit of the 
starter when the head pressure 
reaches 190 psig or when the suc- 
tion pressure reaches 10 psig. 

A standard 3 ton oil separator is 
installed in the discharge line; it 
was considered a necessity for a 


Heating, Piping & Air Conditioning, September 1949 





system containing so much retrig- 
erant flowing through large tubes 
with a multitude of traps. The rec- 
ommended amount of oil was added 
with the refrigerant and the oil 
level has remained constant in the 
crankcase ever since without add- 
ing any more oil. 


The Air 

Conditioner 

The air conditioner is of the hor- 
izontal air flow type of a standard 
make, except that the heat ex- 
change coil is special. Outside di- 
mensions of the enclosure are 
length 44 in., width 43 in., and 
height 26 in. The nominal air cir- 
culation is 1500 cfm. 

The motor is % hp, single phase, 
115 volts, 60 cycles, 1750 rpm. The 
blower is of 13 in. diameter and is 
10 in. long. 

The finned coil is 294 in. wide, 9 
in. deep, and 15 in. high, and has 
225 9 in. by 15 in. fins in 29% in. 
The tubes are 5g in. OD, six deep 
and 10 high. Primary surface is 
24.1 sq ft, finned surface is 363.5 sq 
ft, and total surface is 387.6 sq ft. 

Of the six rows of tubes, the first 
is used to subcool the liquid from 
the receiver. The other five are 
headered top and bottom to form a 
five pass condenser. Thus, only 
five-sixths of the surface is con- 
denser surface. 


Blower 
Control 


The blower motor in the air con- 
ditioner is started and stopped by a 
back acting, high pressure control 
connected to the liquid line. It 
starts the blower when the head 
pressure reaches 140 psig and stops 


Summary of operation, January-May 
1949, inclusive 





Volume of structure, cu ft ...14,000 
Degree days ...... asee . 3.678 
Condensing unit kwhr .5024 
Fan kwhr ....... ; 372 
Pump kwhr ...... os .. 186 
Total KwhP ....ccccses =" 5,582 
BE ae ee 1,064 
Watts (4700 + 350 + 400). 5,450 
Heat of refrigeration @ 40,400 

Btu per hr..... - «+++. 43,000,000 Btu 


Electrical heat (three motors) .19,000,000 Btu 
Hours operation per degree day 0.289 
Kwhr per degree day.. 1.52 


Kwhr for 6300 degree days 9,550 
Kwhr per degree day per 

1000 cu ft...... 0.108 
Same incl. 1/5 of 

basement volume .. . 0.095 
COP (cond. unit only).. coe Ge 
COP (three motors). sdeee aD 
Load factor, percent.......... 28.3 








it at about 135 psig. The idea is to A large silica gel dehydrator is improved but the bulb still ha { » ' Sel 


avoid blowing unheated air into installed at the receiver outlet control. : e 
the building at the start of a cycle where 114 F liquid refrigerant flows None of these valves had equ wir. B® Sh 
and to salvage the heat in the con- through it. (It should have been er connections. Three 34 to 
denser at the end of a cycle. placed after the heat exchanger, valves with equalizer connec' ion, By ™ 
with 76 F refrigerant, to increase were tried but had to be rem veg ey ™ 
Present Condenser its moisture absorbing capacity, but immediately because of extrem  ° 
Not Large Enough then it would not have been in- “hunting” which would drain the [iy * 
receiver, partly pump down the loy 1 


The air cooled condenser in the 
air conditioner has been adequate 
for the operating conditions as they 
have existed. With 69 to 71 F re- 


cluded in the summer cycle. No 
moisture trouble has been experi- 
enced, however.) There is a strain- 
er in the liquid line just ahead of 





side, and flood back to the com. 
pressor all within a few minutes 
Three 2% ton valves without equa)- 
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turn air from the building, the air 
leaving the condenser has been 99 
to 102 F when the air circulated is 
in the neighborhood of 1500 cfm. 

However, it was found during a 
test that with a suction pressure of 
around 25 psig, the head pressure 
goes up and the high pressure lim- 
iting control, set at 190 lb, stops the 
machine. Therefore, the condenser 
is not large enough to take advan- 
tage of high suction pressures. 

A sensible-heat-removing section 
is being constructed and will be 
placed on the downstream air side 
of the present condenser. It will 
consist of two passes of identical 
size and construction as the present 
six passes. The discharge gas will 
then flow in series through: (1) a 
two pass section to remove approxi- 
mately the sensible heat; (2) a five 
pass section to condense the vapor; 
(3) the receiver; (4) and a one 
pass section to subcool the liquid. 
Of course, the air will be counter- 
flow to this sequence. 

The receiver, of steel construc- 
tion, is 65g in. in diameter and 60 
in. long. Its nominal capacity is 60 
lb of “Freon 12.” It is equipped with 
a refrigerant level gage glass. The 
refrigerant charge is 125 lb of 
“Freon 12,” of which about 25 lb is 
in the receiver and 10 lb is esti- 
mated lost during testing, etc. 
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the expansion valves. 

The performance of the liquid- 
to-suction heat exchanger was dis- 
appointing. It raises the tempera- 
ture of the suction gas from an 
average of 39 F to an average of 
48 F with an average of 76 F liquid 
leaving the exchanger. Before next 
winter, a heat exchanger with at 
least twice the capacity will be in- 
stalled. 

There was no solenoid valve in 
the liquid line when the system 
was placed in operation. At the 
end of a cycle, all the refrigerant 
would drain out of the receiver into 
the earth coils and at the start of a 
cycle, liquid would flood back to the 
compressor. Operation has been 
improved since a solenoid valve was 
installed. It is connected to open 
and close in direct response to the 
room air thermostat when the 
compressor starts and stops. 


Expansion Valves 

Replaced 

The three original thermal ex- 
pansion valves were of nominal 1 
ton capacity designed to limit the 
suction pressure to 25 lb. They 
seemed to operate as fixed orifices 
because the bulb had no control. 
They were replaced with three 1% 
ton valves with a 30 lb limiting fea- 
ture. The operation was noticeably 


Atmospheric 


Coffs 
: j 


izer connections are now installed 
and are giving complete satis/ac- 
tion. 

This constant suction pressur 
type of operation before the last 
valves were installed was fine for 
purposes of heat balance and ca- 
pacity analysis of the building and 
refrigerating equipment. However 
it has made it impossible to coms 
to any conclusion regarding the 
earth coil system except that it was 
more than adequate last season 

The trouble probably lay in the 
fact that there are long lengths o! 
5, in. OD tubing extending from 
the expansion valve outlets to the 
1 in. OD earth coil inlets, causing a 
pressure drop of from 4% to 5% lb 

For test and observation pur- 
poses, the three earth evaporators 
were separated all the way from 
and to the panel board. This re- 
quired a lot of excess tubing. For 
the same reason, three expansion 
valves were used. Likewise, there 
are a large number of shutoff valves 
which would not be needed in an 
installation if all the design factors 
had been well known. 

As it exists, the piping and valv- 
ing is complicated and overlapping 
because it is an experimental in- 
Stallation. It could be greatly sim- 
plified. 


Room Air Thermostat 
Controls Compressor 


The compressor motor is started 
and stopped in response to an or- 
dinary double throw, air condition- 
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Arrangement of building and coils. 
Tubing is 5% to 6 ft deep. All 
trenches were 16 to 18 in wide and 51 
to 60 in. deep before topsoil was re- 
placed. The tubing is 12 in. (plus or 
minus) apart in the No. 2 and No. 3 
circuits. The % in. tubing feeds from 
the expansion valves to points marked 
(@) and “in.” Only the “Freon 12” 
tubing is shown here. Secondary *y* 
tem tubing parallels “Freon !2” 
tubing from and to atmospheric oi! 
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Sch: matic piping layout, the summer 
cycle being shown by broken lines. 
Shutoff valves are not shown 


ing thermostat which actuates the 
holding coil of the starter for the 
5 hp motor directly, as well as the 
solenoid valve. Its range being from 
70 F to 90 F, it is impossible to set 
it as low as might be desired for 


night operation. 


Evaporator 

Circuits 

The evaporator is made up of 
copper tubing buried in the earth 
5% to 6 ft below the surface. The 
tubing is 1 in. OD, 0.049 in. wall 
thickness, dead soft, 115 ft lengths, 
the long lengths being used to 
minimize the number of buried 
joints. 

Circuit #1: One tube per trench, 
8 ft center to center. 

Circuit #2: Two tubes per 
trench, 12 in. center to center. 

Circuit #3: Two tubes per 
trench, 12 in. center to center, 
finned. 

There is a length of 5g in. OD 
tubing from each expansion valve 
to the inlet of each circuit. 

Circuit #1: 303 ft of 1 in. and 
107 ft of 5g in. 

Circuit #2: 292 ft of 1 in. and 77 
ft of 5g in. 

Circuit #3: 303 ft of 1 in. and 92 
ft of 5g in. 250 ft of the 303 ft is 
finned. 

Total, 898 ft of 1 in. and 276 ft of 
5, in. Of this, 128 ft of each size 
tubing is overlapping to separate 
the three circuits for test purposes. 
Hence, the fully effective lengths 
are 770 ft of 1 in. and 148 ft of 5, in. 

There is also a secondary system 
for absorbing atmospheric heat 
when conditions are advantageous. 

More details regarding the earth 
coil system, both primary and sec- 
ondary, and data concerning the 
operation will be published later. 


Domestic Water 
Preheater 


With the idea of salvaging every 
possible Btu, a tank was ordered to 
preheat domestic water ahead of 
the primary electric water heater. 
So-called “tempering tanks” are 
frequently used for this purpose in 
Chicago where the city water some- 
times goes as low as 34 F, and are 
considered to be worthwhile. 

The preheater is an ordinary 
12% in. OD by 60 in. high cylindri- 





Wearer Cut 
7a Electric Heater 


Domestic Water Preheater 


Suction -Liguid 
pr Exchanger 


Larth 
Co//s 


“COMPTOSSITIF 
rath 





cal tank with a 34 in. OD helical 
copper coil in it. It was to have 
been placed in the liquid line after 
the air stream subcooler. With 80 
to 85 F refrigerant entering, it was 
believed that heat could be usefully 
transferred to the cold water. It 
would also serve a useful summer 
function. 

Unfortuately, a leak was detected 
during installation and the tank 
had to be returned for repair. The 
result is that it was not re-installed 
until after the heating season had 
ended and no data concerning its 
operation have been obtained. 


No Noise 

Problem 

In planning the installation, a 
great deal of thought was given to 
the possibility of noise. It was be- 
lieved that a 5 hp compressing unit 
in a ceilingless basement in a quiet 
neighborhood would present a seri- 
ous noise problem, particularly at 
night. Plans were made to apply 
acoustical material to the ceiling 
and walls, enclose the unit in a 
soundproof house, etc. 

None of these things has been 
done because no need has arisen. 
The unit rests on four 6 in. squares 
of 2 in. thick heat insulation type 
corkboard. There is a _ vibration 
eliminator in the suction line but 
none in the hot gas discharge line 
through which most of the vibra- 
tion would travel to the heating 
coil (condenser). The discharge 
line is solidly fastened to the con- 
crete basement wall, which seems 
to prevent vibration transmission 
to the air conditioner. 
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The operation of the unit can be 
heard upstairs but one has to listen 
for it. The sound is of comparable 
magnitude to an oil burner, accord- 
ing to several observers. The typi- 
cal sounds of a forced air circulat- 
ing system predominate over those 
from the compressor and 5 hp mo- 
tor. 

Standing beside the unit, the 
noise is no different from any ma- 
chine of its type and size 


Heat Losses 
From Equipment 


No direct means of heating the 
basement is provided and it was 
uncomfortably cold last winter, 
temperatures of 50 to 55 F being 
observed near the floor and 55 to 
60 F near the ceiling. Some con- 
sideration was given to insulating 
the hot discharge line and receiver 
to reduce the heat losses but this 
seemed foolish when more heat is 
desired in the basement and when 
some provision for direct heat is 
being considered. Therefore, none 
of these theoretical losses is a real 
loss, including the heat from the 
motor. 

(Mr. Wetherbee’s next article will 
be devoted to heat balance calcu- 
lations, and will compare theoreti- 
cal heat losses and heat gains based 
upon recorded operation of the 
equipment. ] 


7 » . . . > 


The Equipment Developments and 
Recent Trade Literature columns pub- 
lished each month in HPAC are in- 
tended to keep you posted on new and 
improved products. Be sure to read 
these departments regularly. 
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Three New 
INDUSTRIAL RESEARCH CENTERS} 





F IRST UNIT of the Ford Motor Co.’s 
large, new research and engineer- 
ing center under construction at 
Dearborn, Mich., is a huge dyna- 
mometer building where engines 
will undergo tests determining 
power, gas consumption, etc. It is 
the first of several buildings that 
are planned for a 500 acre tract 
west of the famous Dearborn inn. 
The buildings will be spaced about 
an artificial lake 800 ft long and 
350 ft wide. They will be of modern 
design, featuring steel and concrete 
construction with brick facing and 
stone trim. 

Upon establishing the site for the 
first unit, steam lines and waste 
lines were run into the area. Three 
lines (a 10 in. main steam dis- 
tribution line, a 6 in. pump dis- 
charge line, and a 2 in. drip or trap 
discharge line) run through the 
steam conduit. 

A concrete cradle 44% ft in width 
with 21 in. sides was poured. The 
bottom of the cradle is 8 in. and 
the side walls 9 in. in thickness. An 
internal drain 3 in. deep runs down 
the center of the cradle, and a 2 in. 
chase runs along the inside edges 
of the cradle walls. 

After laying the steam lines into 
the cradle, sections of 36 in. vitrified 
clay half-round or channel pipe 
were laid over the cradle, resting 
on the rabbets. Pipe joints and 
rabbetted joints were sealed with 
cement. Approximately a 7 ft earth 
cover was placed over the line. 

This method of industrial steam 
line insulation is said to have a 
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number of advantages, including 
simplicity of installation, as the 
clay channel pipe can be laid as 
work progresses on steam line in- 
Stallation. Ease of accessibility for 
possible future needs is also a fea- 
ture; should a break occur in the 
steam lines, or should it be neces- 
sary to tap into them, it is easy to 
remove one or more sections of the 
channel pipe and get into the line. 
The arch type construction is 
strong and cuts to a minimum ex- 
cess space in the conduit which, in 
turn, lowers heat loss. The entire 
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1600 ft of steam line was protected 
in this manner. 

The dynamometer building 
house 32 soundproofed dynamome- 
ter cells, each of 200 hp capacity 
there may be two additional cells 
500 hp capacity each, both with 
separate control rooms. To tak 
care of room exhaust discharges 
masonry ducts approximately 10 ft 
square and engine exhausts in 2 ft 
steel pipe were constructed. 

Voorhees, Walker, Foley and 
Smith, New York City, is the archi- 
tect and engineer. 


For the steam lines at the Ford research and engineering center, a concrete cradk 


was first poured, with sections of 36 in. 


vitrified half-round or channel pip« 


installed over the cradle to complete the conduit 
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PIPING, AIR CONDITIONING 
FOR CHEMICAL RESEARCH 


Oxe OF THE “most versatile and 
up-to-date chemical research cen- 
ters in the world” is being put into 
operation by Carbide and Carbon 
Chemicals Corp., according to Dr. 
G. O. Curme, Jr., vice president. It 
is located on a 140 acre tract near 
the company’s South Charleston, 
West Va., plant. 

As typical examples of the many 
ynique features, ingenious supports 
in each laboratory permit complete 
versatility in the location of labo- 
ratory equipment, and each labora- 
tory can draw on any one of the 14 
separate utilities from permanent 
outlets—including such unusual 
services as cold brine, oxygen, hy- 
drogen, nitrogen, and steam at 
either 15 or 200 lb per sq in. 

The laboratory building proper is 
designed as a three story, T shaped 
structure of steel and brick, 325 ft 
long by 96 ft deep. It contains 69 
individual laboratories and 48 
offices, a large scale laboratory, a 
library, an auditorium seating 125, 
and necessary storage and service. 

All laboratories range along one 
wall of the building, which simpli- 
fies, with maximum economy, all 
service piping and exhaust duct in- 
stallations. A special structural 
system is used for pipe supports in 
the service runouts. With wall in- 
serts in each laboratory, and, in 
effect, an adult version of the fa- 
miliar children’s “Erector” sets 
having an ingenious system of 
channel members and clips, provi- 
sion is made for a completely flex- 
ible method of supporting piping, 
shelving, and laboratory equipment. 

Laboratory services play an im- 
portant part in the construction of 
the building, for every effort has 
been made to dispense with un- 
Sightly temporary fixtures. There 
are actually 14 separate and dis- 
tinct utilities available to each lab- 
oratory desk. In addition to the 
usual services, such as hot and cold 
water, distilled water, cold brine, 
fuel gas, compressed air, and vacu- 
um lines, all the laboratories are 
supplied with nitrogen, steam at 
15 lb per sq in., and outlets for 110 
volt a-c with a built-in variable 
voltage control for controlled heat- 
ing. Provision has also been made, 
wherever needed, for installing 200 
® steam, oxygen, and hydrogen, as 





well as 220 volt a-c. Outlets for 
connections to laboratory apparatus 
are located at the rear of each 
bench to permit removal of the 
furniture without disturbing the 
service lines. 

All service supply lines extend 
through vertical shafts from main 
headers in the basement at each 
bay, and connections are made at 
each floor to permit horizontal run- 
outs. From the horizontal lines, 
branches to the service strips at the 
rear and above the laboratory 
benches, to hoods, to distillation 
areas, and to sinks run either along 
the partition walls or in recesses in 
the floor. Covered floor recesses and 
other enclosures are all easily ac- 
cessible. In addition, access doors 
to the vertical shafts are located in 
the corridors to permit shutting off 
utilities in individual laboratories 
in case of emergency. 

All the laboratories and offices of 
the buildings are air conditioned, 
with air supplied at a maximum of 
80 F and 50 percent relative humid- 
ity in the summer and at a mini- 
mum of 70 F and 25 percent in the 
winter. These conditions are main- 
tained by a 600 ton refrigeration 
unit. Incoming air is cleaned by 
electrostatic precipitators. Each 
room has a thermostat for indi- 
vidual temperature control. In ad- 
dition, one laboratory room is 
equipped with a special unit to pro- 
vide constant temperature and hu- 
midity conditions 

Elaborate precautions have been 


taken to prevent contamination of 
office areas, and cross-contamina- 
tion between laboratories. This is 
accomplished by providing each 
laboratory with an individual ex- 
haust fan of sufficient capacity to 
remove the conditioned air sup- 
plied to the room plus that supplied 
to the office areas. Thus, each lab- 
oratory is under a slight negative 
pressure with reference to the 
offices and corridors. 

Most of the laboratories are 
equipped with fume hoods. Since 
the operation of a fume hood re- 
quires much more air than can be 
economically supplied from the 
conditioning system, each hood has 
an independent supply of clean, 
tempered air. When a hood is 
placed in operation, the air supply 
duct is opened and the exhaust fan 
speed is doubled. Both of these op- 
erations are accomplished . by 
throwing a single lever. 

Vertical duct systems for air 
conditioning and fume hood ex- 
hausts are all located in the center 
of the building adjacent to col- 
umns. In this fashion, ductwork is 
held to a minimum and is hidden 

Employee safety has _ received 
careful consideration. As men- 
tioned, for example, the air condi- 
tioning system is designed to pre- 
vent contamination of the building 
with toxic or flammable vapors, and 
in addition, the basement and pipe 
Shafts are continuously purged by 
exhaust fans located in the pent- 
house. 


Air view sketch of Carbide and Carbon Chemical Corp.’s new research center. 


Back of the main building is the shop and power house, and the cooling towers 


that serve the high pressure laboratories are in the back corner 
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BIG RESEARCH CENTER PART 
OF $60 MILLION PROGRAM 


Construction or the group of 
buildings comprising the Johns- 
Manville research center was 
started in 1945 as one of the proj- 
ects in a company-wide $60 million 
postwar program of expansion, cost 
reduction, replacement, and im- 
provement. It is under the super- 
vision of the company’s general en- 
gineering department. Shreve, 
Lamb & Harmon, New York, is the 
architect, and Syska & Hennessy, 
New York, the mechanical engineer. 

The site is an 88 acre plot on the 
north side of the Raritan River 
about 34 mile from the main manu- 
facturing plant of the company at 
Manville, N. J. 

The laboratory section of the 
product development building has 
been laid out with the basic labo- 
ratory module 11 ft wide by 26 ft 
long. This 11 ft width dictated the 
column spacing of 22 ft in the lab- 
oratory section and 44 ft in the 
manufacturing section. 

The type of partition used is built 
with a steel stud and faced with 
integrally colored asbestos-cement 
board on both sides. The stud web- 
bing has been made to permit the 
passing and fastening of all labo- 
ratory piping so that it may be 
concealed within the wall. Built in 
4 ft wide sections, it is readily 
movable. 

All laboratories are fitted with 
separate hot and cold water, gas, 
compressed air, vacuum, steam and 
waste water lines, and electric 
service. About 30 laboratories are 
provided with fume hoods of as- 
bestos-cement board for the ex- 
haust of obnoxious gases. The en- 
tire laboratory section of the prod- 
uct development building is air 
conditioned. 

The main building of the group 
that composes the research center 
is the research and administration 
building. 

With laboratories and adminis- 
trative units devoted largely to pure 
research and primary experimental 
work, this building is the heart of 
the research center. All spaces are 
completely air conditioned. In ad- 
dition three groups of laboratories 
have separate systems of special air 
conditioning. There is an auditori- 
um, a library, dispensary, cafeteria, 
dining rooms, and kitchen facilities. 
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Laboratories and working space 
in this building include a materials 
testing laboratory with a 60,000 lb 
machine and a 300,000 lb machine. 
There are acoustic laboratories with 
“live” and “quiet” rooms and a re- 
verberation chamber. There is a 
sample preparation room, a high 
humidity chamber and a fog room, 
a long path optics laboratory, insu- 
lation testing laboratories, includ- 
ing a furnace room and a conduc- 
tivity laboratory with special “cold” 
rooms. A large physics laboratory 
has been constructed with separate 
spaces for special problems in 
physics. There is space for appa- 
ratus repair and construction, high 
voltage electrical tests and control, 
special heat flow problems, and 
particle size and surface area study. 

Air conditioning equipment is lo- 
cated in the basement and a large 
penthouse contains various fan 
systems and two cooling tower 
units. The compressor room, trans- 
former and switchboard rooms, 
steam room, and kitchen are all in 
the basement. 

A construction feature is hung 
metal acoustical ceilings. They are 
made of light metal perforated 
pans, 12 by 12 in. square, that slip 
simply into the metal framework. 
They can be quickly removed and 
replaced, thus giving free access to 
the piping, wiring, and ducts that 
they conceal. A dual purpose is 
thus achieved as the perforated 
pans are backed by sound absorbing 
pads which create an effective 
acoustical ceiling. These ceilings 
are so designed that troffers have 
been substituted for individual pans 
to provide the new laboratories 
with recessed fluorescent lighting. 

Research technicians have easy 
access to the various services they 
require. Water, steam, compressed 
air, vacuum, and electricity are 
piped to convenient locations in 
each of the laboratories. The pip- 
ing for each service is concealed 
between the asbestos-cement board 
partitions behind quickly remov- 
able access plates. 

Operation of the research center 
and the company’s 20 plants in the 
United States and Canada has re- 
quired a mechanical building de- 
voted to the building of equipment 
and machines required for research, 
development, and plant operation. 
This building is adjacent to the 
product development building. It is 
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heated with blower type unit eat. 


ers. 
Just west of the mech: ijcq) 
building, and connected by a pas. 
sageway, is the engineering bui ding 
which houses the company’s gep- 
eral plant engineering depart nen: 
and the engineering offices 0: th, 
research department’s mecha jica) 
section. The brick exterior walls 
are damp-proofed and all exterio; 
walls are lined with rock woo) ip. 
sulation and a vapor seal. The duc: 
system arranged to carry condi- 
tioned air in summer is also utilized 
for the transmission of warm air 
for the heating season. 
Operation of the research center 
requires process water with a sup- 
ply equivalent to the demand nor- 
mally expected from a town of 10- 
000 people. To meet this require- 
ment, a filtration plant was built 
about 170 ft north of the Raritan 
River, with a penstock at the river 
and an intake of two 24 in. pipe: 
The filtration plant building is a 
brick and steel and concrete struc- 
ture 70 ft, 9 in. long by 44 ft, 8 in 
wide. It has two stories above the 
ground level approach. Below this 
level a reinforced concrete one stor) 
clearwell was constructed with a 
storage capacity of 190,000 gal. Of 
this capacity 110,000 gal is available 
for fire and general service and 
80,000 gal is reserved for fire us¢ 
only. The first floor of the filtratio: 
plant is arranged with pumps and 
operating equipment and filter beds 
while the second floor provides a 
chemical feed and storage room and 
facilities for operating personne) 
Two deep well pumps of 2000 gpm 
lift the raw water from the screen- 
ing pit and pump pit to the acce'- 
ator which is a cylindrical rein- 
forced concrete tank 34 ft, 8 in. in 
diameter and 25 ft high. In the 
accelator the water is treated with 
alum and soda ash. After a reten- 
tion period of 45 min it is satisfac- 
torily clear for the filter beds 
There are two filter beds with pro- 
visions for a third. Each bed has 4 
norma! filtration rate of 500 gpm 
with availability to handle 150 per- 
cent of the rating if necessary. The 
water flows by gravity from the ac- 
celator to the filter beds. The en- 
tire system is tied in by means ©! 
an operating device which auto- 
matically controls the chemical 
treatment, pumps, chlorine dosage 
predetermined rate of flow, et 
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The new Johns-Manville research center consists of four main structures: the 
research and administration building, the product development building, the 


general engineering building, and the mechanical building 


The filtration plant is equipped 
with a night service pump with 150 
gpm capacity, one medium service 
pump of 325 gpm capacity for light 
plant demand, two large service 
pumps of 750 gpm capacity each, 
which accommodates the present 
complete rating of the filter beds. 
In addition there is a fire pump of 
1000 gpm capacity at a pressure of 
100 Ib per sq in. This complements 
the protective capacity of a 75,000 
gal sprinkler protection tank built 
in the form of a watersphere. Posi- 
tive pump operation is achieved by 
an automatic vacuum system which 
operates through an arrangement 
of solencid valves and mercury 
switches to provide 20 in. of vacuum 
on pump suction lines for 45 sec 
before pump operation begins. 

Process water is returned under- 
ground to a waste water treatment 
plant situated 50 ft northeast of the 
filtration plant. This water treat- 
ment plant is a reinforced concrete 
substructure with a sedimentation 
tank base 12 ft below ground. The 
waste water reaches it from the 
plants through a 12 in. asbestos- 
cement pipe into a screening and 
small chemical chamber before in- 
troduction to the flocculating basin 
which is 36 ft long and 10 ft, 6 in. 
wide. At this point the waste water 
is agitated by paddles and given its 
primary sewage treatment. From 
this basin the waste water is turned 
into one of the two sedimentation 
basins, which are each 66 ft long by 
17 ft, 8 in. wide. There the sludge 
is precipitated and the residue 
liquid remains in detention for at 
least 2 hr while chemical treatment 
is provided to make the discharge 
Suitable for introduction into the 
Raritan River. The precipitated 
Sludge is pumped from the sludge 


bed back to the filter plant where a 
vacuum filter extracts liquids and 
leaves only a cake of dried sludge 
which is collected and trucked 
away to a refuse dump. Because of 
these processes, the water is actual- 
ly returned to the river in purer 
condition than it was when origi- 
nally taken out. 

The fire protection system for the 
research center includes sprinklers 
and hose stations within each 
building, the 75,000 gal sprinkler 
protection storage tank or water- 
sphere, and a supply of Raritan 
River water from the filtration 
plant distributed by an under- 
ground piping system to outside 
hydrants. 

The watersphere consists of a 28 
ft diameter sphere mounted on a 
101 ft, 6 in. slightly tapered riser 
column which is 7 ft, 4 in. in diam- 
eter at the base. This riser column 
is carried in turn by a truncated 
conical base which flares to a 28 ft, 
6 in. diameter at the supporting 
concrete ring foundation. For ac- 
cess and inspection, the sphere is 
provided with ladder rungs up the 
outside of the riser column to the 
bottom of the sphere. An exterior 
spiral stairway then goes up to a 
platform at the equator of the 
sphere. From this platform to the 
top of the sphere is a quadrant 
length ladder which is arranged to 
revolve from the pole of the sphere 

Erection procedure of the water- 
sphere placed the truncated conical 
base and completed the tapered 
riser column, and a flared neck, up 
to the bottom of the sphere. The 
steel sphere was constructed on a 
platform supported by and around 
the conical base about 15 ft above 
the ground. Three small derricks 
were then erected inside the riser at 
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the top, 120 deg apart, and lifting 
cables were dropped through tem- 
porary cut outs in the top of the 
sphere to pickup points at the bot- 
tom of the sphere. The derricks 
after hoisting the sphere up the 
riser column to its final position 
were removed and lowered through 
the riser and passed through the 
access door at the base. 

Steam requirements of the re- 
search center for process work and 
heating required the bringing of 
high pressure steam from the boiler 
house at the company’s main plant 
just across the Raritan River. An 
8 in. steam line with a 3 in. return 
is carried on steel poles 24 ft on 
center, 9 ft above ground, across 
the Raritan River bridge for % 
mile, and then below ground in 24 
in. tile arch conduit for another 
1000 ft to the product development 
building. Steam is further distrib- 
uted to the other buildings. 

The sanitary sewer system re- 
quired to service this large research 
operation required the placing of 
2070 linear feet of asbestos-cement 
sewer pipe to a sewage lift station 
which was constructed on the north 
bank of the Raritan River. From 
this point, 620 ft of steel pipe was 
laid under the river and asbestos- 
cement pressure pipe carries the 
sewage '% mile to a tie point in the 
Manville sewer system. Steel pipe 
was laid under the river by sand- 
bag cofferdamming the north half 
of the river and excavating the 
shale river bottom after breaking it 
with jack hammers. The pipe was 
then laid and encased in concrete 
and the cofferdammihg operation 
was repeated on the south side. 

In addition to the sanitary sys- 
tem, underground systems have 
been constructed covering the en- 
tire research center site for storm 
water, waste water, fire lines, and 
service water. These systems re- 
quired asbestos-cement pipe, Class 
1, in amounts of 9850 linear feet of 
5 in. to 24 in. size for storm wate! 
and 2570 linear feet of 6 in. to 12 
in. size for waste water. They also 
required asbestos-cement pressure 
pipe, Class 150, in amounts of 5125 
linear feet, sizes 3 to 10 in., for the 
fire lines, and 2100 linear feet of 4 
to 10 in. pipe for the service water. 
These underground systems re- 
quired more than four miles of 
trench excavation and the removal 
of 35,000 cu yd of each in depths of 
4 to 15 ft. 
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Modern Thinking Applied to 


DUCT DESIGN 


A CONVERGING duct (reduction in 
area) presents a situation where 
losses can be very low. The value 
for f’ can go as low as 0.02 if the 
reduction in area is rounded, as it 
is for a nozzle or bell mouth en- 
trance. 

There are two general classes of 
reductions. One, where a vena con- 
tracta is caused by the use of a 
sharp edge, has a very high coeffi- 
cient jf’. In the other, the vena 
contracta is eliminated by use of a 
rounded or gradual entrance. The 
loss for the latter is low. 

Another fact is that flow into a 
converging entrance tends to dis- 
tribute its velocity uniformly across 
the opening. This is why an ex- 
haust grille tends to have a better 
velocity distribution and may be 
connected as in Fig. 11A. 

Taking g in the smaller opening 
or entrance, we have roughly (for 
the R.N. in which ductwork is de- 
signed) the following values for /’. 


OBSTRUCTION f’ 


Inward projecting pipe. 0.80 to 1.00 


Sharp corner entrance, duct 
ES 0.50 


Slightly rounded entrance....... 0.25 


Bell mouth entrance, a nozzle 
entrance, radius greater than '2 
entrance diameter ............ 0.04 


Sloping round or rectangular re- 
duction in duct area, included same as 
angle 30 deg or less........... straight 
pipe 
For the value of g to use with the 
values for f’ given above, it should 
be taken in the entrance, the 
smaller area, the nozzle throat, the 
duct leaving the plenum, etc. 
Reductions Made at Elbows—If 
the data on ells are followed, vir- 
tually nothing need be added to the 
f for a standard ell to allow for 
reduction in area. Reductions at 
ells are convenient and good prac- 
tice. It is to be noted that this is 
very different from enlargements: 
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no matter where enlargements oc- 
cur, a substantial loss can result. 

Exhaust Inlet Distribution—An 
entrance to an exhaust system is a 
reduction in area. As stated above, 
under these conditions flow is very 
uniform. Fig. 11A indicates the 
wide latitude permissible in con- 
necting exhaust inlets. Good dis- 
tribution across an exhaust grille 
is easy to attain. 


Obstruction 
Definitions 

In order to define the differences 
between various restrictions that 
come under the head of “reduc- 
tions in area,” Fig. 11B is presented. 
The orifice is sharp upstream and 
made so the vena contracta does 
not re-form in the orifice opening. 
The nozzle is rounded to prevent 
the formation of any vena con- 
tracta whatever. The pipe en- 
trances shown are characterized by 
being arranged so that a vena con- 
tracta is formed and then re- 
formed in the pipe opening. 

In the case of an orifice, the test 
of a sharp edge upstream is gen- 
erally the non-appearance of a line 
of light around the edge. The vena 
con‘racta formation seems to re- 


quire a sharp edge plus an abrupt 
stoppage of flow around the out- 
side of the opening. 

The f/f values given on Fig. 11B 
are very rough. Again these should 
be plotted from test data of /' vs 
R.N. They would then be reliabik 
and easy to use under any condi- 
tions. 


Orifice 
Data 

One of the uses to which R.N 
plotting has been applied generally 
for some time is for orifice data 
Fig. 11C shows /f' vs. R.N. data 
plotted for six different pieces of 
apparatus or proportions. Thess 
are six setups, each a different di- 
ameter ratio (the ratio of orifice 
diameter to pipe diameter). 

A slight difference when the data 
are taken using 2 in. or 12 in. pipe 
will be noted. For practical pur- 
poses this can be ignored. 

The R.N. is figured in the orific« 
using the diameter in feet and the 
feet per minute through it just as 
if the quick method for a duct the 
same as the orifice diameter were 
being used. 

Fig. 11C shows the friction or loss 
for an orifice in a pipe. This loss is 


KIRBY WALKER draws upon his experience both in the heating and ventilating 
field and in wartime research and engineering to discuss duct design. A licensed 


»rofessional engineer, he was engaged on heat transfer and combustion projects 
5 S&*5 


for two large aircraft companies during the war. He has had a wide experienc 


in the heating and ventilating industry, 


and has supervised manufacturers 


laboratory and development personnel. This is the fourth of a series. In th 


March issue, straight ducts were discussed, and in April some amplifications an: 


corrections appeared. In May, the subject of elbows was covered, and in July 


plotting and predicting pressures was discussed. This month, convergence, redu: 
tion in area is the subject. Future issues will take up enlargements; tees and duct 


branches; duct sizing 


methods and comments; a summary of points brought ou! 


in the series; symbols and formulas; and references and source material, with th 


author's comments on their contents 
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Top- Vig. LLA—Exhaust inlet distri- 
| pation. Center—Fig. 11B—IIllustrating 
definitions of various restrictions that 
come under the head of “reductions in 
Bottom—Fig. 11C—Orifice 


area. loss 
data 
pretty close to a static pressure dif- 
ference read on “pipe taps.” That 
is where the data came from and 
for which the information may be 
used. Pipe taps are static taps 
placed 2%.D upstream and 8D 
downstream of the orifice. These 
taps are used for measuring flow. 
A better way to measure flow is 
by means of the nozzle. If the 
pressures through a given nozzle 
are plotted, it is readily seen what 
the static difference is. With the 
loss only 0.05 g or less, no charts or 
data are needed if 5 percent is 
accurate enough for the purpose. 


Open End 

Static 

There is a very 
condition which for 
ter term may be called “open end 
static.” It occurs when a fluid is 
leaving an opening and entering a 
larger space. It exists only when 
the exit flow is straight out of the 
opening with the flow lines all par- 
allel just as in the case of a pipe 
end or nozzle throat discharging 
into a larger space. Under such 
conditions open end static exists; 
that is, the static pressure in the 
larger space is the same as that 
just inside the outlet. 

This may seem too obvious to be 
useful, but if it is kept in mind it 
simplifies many pressure analyses 
and is a necessity in plotting pres- 
sure gradients. 


helpful fact or 
want of a bet- 


SYMBOLS 

D = (equivalent 
(feet) 

t/ (sectional area, square inches) 
3 (perimeter, inches) 


diameter) 


d/D (diameter ratio) (orifice 


diameter) /(pipe diameter) 
coefficient, shock 
h/q 


(friction 
losses) 


fpm (actual average feet per 


minute velocity) 
(loss of total pressure) 
(inches 32 F water column) 
qf’; shock 
tions 
P = (absolute static 
(Ib) / (sq ft) 
= (one velocity head 
, average velocity) 
32 F water column) 


losses, obstruc- 
pressure ) 


of the 
(inches, 


= Reynolds number 
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One Inadequate Stack Will ft 
Do a Better Job Than Two] ' 


a we —=—s rr. 


A reader’s problem on correcting insufficient draft for an 
oil burner installation is answered this month. Instead of 
the right size stack, there are two smaller flues and the 25 ) 
gph burner can only be fired at about 8 gph. It is pointed 
out in replying to this question that one inadequate stack 
will do a better job than two of them. How the required fan 
capacity for mechanical draft can be calculated is explained 


QUESTION 


OF THE 
MONTH 


YOU ARE invited to sub- 


mit a heating, piping, or 
air conditioning question 
for publication here. You 
are algo invited to submit 
answers to previously- 
others, Write the Editor, 
Heating, Piping & Air 
_ Conditioning, 6 N. Michi- 
_ gan Ave., Chicago 2, Ill, 














W: WOULD appreciate’ |[writes 
“D.J.G.,” a heating contractor] in- 
formation on how to correct insuffi- 
cient draft on an oil burner instal- 
lation. The boiler calls for a 20 in. 
stack, he says, and we have two 12 
in. flues, each with a 16 in. smoke 
pipe from the boiler to the flue. 
Thus, there are two separate chim- 
neys side by side. The oil burner is 
capable of firing 25 gph, but due to 
lack of draft it can only be fired at 
about 8 gph. We would like to cor- 
rect the condition without chang- 
ing the chimney, and are thinking 
of using forced draft with blowers, 
he concludes. 

KALMAN STEINER, Of C. Hoffberger 
Co., Baltimore, a member of HPAC’s 
board of consulting and contribut- 
ing editors, has prepared the fol- 
lowing reply to “D.J.G.’s” question: 


One Inadequate Stack 

Better Than Two 

“Strangely, one inadequate stack 
will do a better job than two. It 
might be supposed that, since the 
areas of the two stacks add up to 
226 sq in., as against the required 
area of 314 sq in., the combined 
stacks would come within 28 per- 
cent of the theoretical, which sure- 
ly should permit burning more 
than one-third of the required fuel. 
Actually, the separate stack areas 


are not additive and, quite the con- 
trary, one must subtract from ths 
other. 

“It is quite improbable that bot! 
stacks would develop precisely th« 
same draft. The slightest deviation 
in a dimension, in a contour of a 
brick, in a slope of a wall, et 
would sufficiently affect the draft 
of one so that it would be slightly 
at variance with the other. Th 
moment that occurred, with both 
stacks serving the same boiler, the 
stack with the higher draft would 
pull gases not only through 
boiler but through the other stack 
as well. In other words, the stack 
of lower draft would act just as a 
draft controller does on the breech- 
ing, allowing air to shortcircuit i: 
to the system and diminishing th« 
pull of the other stack on the fire 
box. 

“It would be much better to de 
termine by means of a draft gage 
which of the two stacks develops 
the higher draft, and to use that 
one only, shutting off the other 
with a tight damper, or disconnect- 
ing it entirely from the system 
This simple step might immediate- 
ly increase the available draft suffi- 
ciency to permit burning substan- 
tially more than one-third of t 
design capacity of fuel. 

“But to develop the boiler to 
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rat-d output, provision must be 
made for more draft. Two alterna- 
tives are possible—erecting a chim- 
ney of the required size, or install- 
ing a fan for mechanical draft. If 
the latter is to be resorted to, then, 
for this case, induced draft will be 
much simpler of attainment than 
forced draft. 

“An induced draft fan must be 
designed to handle hot gases. The 
usual design temperature is 600 F. 
Bearings must be air cooled. The 
mounting should provide a bypass 
around the fan with a tight fitting 
damper, to be used should there be 
a breakdown of the mechanical 
system—electrically or mechanical- 


ly. 


Figuring the 

Fan Capacity 

“The required fan capacity can 
be calculated readily. At room tem- 
perature, allowing for excess air 
over theoretical for perfect combus- 
tion, a gallon of fuel oil takes about 
2000 cu ft free air. The stated 25 
gph design capacity then calls for 
50,000 cfh, or 833 cfm at 70 F. At 
600 F the volume of a gas is about 
double its room-temperature vol- 
ume, meaning that our fan will 
need a capacity of about 1700 cfm. 

“A quick check is had from the 
rule of thumb: Allow 11 cfm per 
boiler hp at 70 F and 22 cfm at 600 
F. Since 25 gph of fuel oil about 
equals 75 boiler hp, the answer by 
this method would be 22 x 75 
1650 cfm. 

“Since the calculated fan capac- 
ity provides about 25 percent excess 
air, the duct between boiler and fan 
suction inlet should have a baro- 
metric draft regulator, or equiva- 
lent, to maintain high combustion 
efficiency.” 


RADIANT HEATING 
SERVES GREENHOUSES 


Radiant heating in greenhouses 
is a new development that may 
have far-reaching effects on the 
cultivation of flowers, plants and 
some vegetables. 

Through radiant heating in- 
Stalled in the concrete floor of a 
greenhouse, or in the soil itself, a 
uniformly warm root system may 
be maintained while the air is kept 
at the temperature required for 
healthy growth. 

Radiant heating is seen as a 
means of combating mildew and 





Reader Asks for Suggestions 
on Re-Using Water from Coils 


You are invited to answer the following question from a reader 


of HPAC. Suitable comment on the matter will be weleomed, 
and—space permitting—will be published and paid for at 
regular rates. Sketches and photos are particularly desired. 
Address the Editor, Heating, Piping & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Il. 

Here’s the question: 

“Water furnished by a deep well pump supplies 75 gpm to 
a set of coils for air conditioning a factory area. The plant 
engineer wants to use the water after it leaves the coils. How- 
ever, the factory demand for water fluctuates anywhere from 
10 to 50 gpm. Using the present setup, what is the best way to 
obtain constant pressure for plant use, constant pressure for the 
air conditioning coils, and adequate excess water disposal?” 


disease and of increasing the vigor 
and stamina of plants. 

One of the few such systems in 
operation in the country is that re- 
cently installed in the “dream 
greenhouse” of Donald A. Dickerson, 
at Bloomingdale, Mich. 

Mr. Dickerson’s building is 62 ft 
by 312 ft and he has placed 1% in. 
wrought iron heating pipe on 12 in. 
centers in four zones. The floor 
construction consists of crushed 
stone to a depth of 8 in. in which 
the pipes are buried near the top. 
Over the stone and pipe is a 2 in 
concrete slab. 


Ideal for Crops 

From Bulbs 

After his first winter of opera- 
tion, Mr. Dickerson reports that re- 
sults have convinced him that radi- 
ant heating cannot be excelled for 
growing plants. He said that it is 
ideal for growing crops from bulbs 
such as lilies, hyacinths, jonquils, 
and others of this type. 

At Semmes, Ala., Owen Blackwell, 
owner of the Blackwell nurseries, 
has installed a radiant heating sys- 
tem in his azalea beds, which con- 
tain more than a million plants. 
The heating pipe has been laid di- 
rectly in the ground. 

The nurseries have 35 azalea beds 
to a section, each bed being 48 ft 
long and 6 ft wide. The boiler is 
situated in the geometric center of 
the plot, with a 2 in. hot water sup- 
ply line running around the perim- 
eter of the plot. 
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This line is in a dirt trench about 
10 in. underground. Each individual 
bed has a run of 1% in. pipe at- 
tached to a plank forming the per- 
imeter of the bed. The center line 
of flow of water is about 6 in. above 
ground. Hotbed sashes are placed 
over the wooden planks. The tem- 
perature is kept at a minimum of 
40 F. 


Pipe lines extend the length of the 
Blackwell 
where a radiant heating system has 
been installed in the ground of the 
azalea beds that contain more than a 
million plants. Heat from the hot wa- 
ter circulated through the 


nurseries, Semmes, Ala.. 


system 


warms the earth and stimulates the 
growth of the plants 
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What’s the Best Practice on F* 
® flo' 
9 » sw 
These Two Jobs? Readers Ask B= 
B eit! 
, 
mo 
ele 
q dig 
ste 
eee. and Mr, Lewis devotes his page this month to a 
answering them. One reader inquires about connecting 7 
f 
a steel firebox boiler and a cast iron sectional boiler, the we 
+ 
water line of the former being 18% in. above that of the - 
latter. The second reader seeks advice on the proper meth- 5 wi 
ge 
od of installing overhead copper coils for radiant heating 
In 
qu 
Wi 
ct 
Lzrs DEVOTE the “Page” this It is possible to return the con- ty 
month to some comments.prepared densate to a receiving tank several! F 
in answer to two of its readers. feet above the highest boiler water th 
One concerns a boiler installation, level and to return the condensat¢ . 
and the other is about radiant from this receiver to a separat 
heating coils. tilting trap for each boiler. Thes« D 
traps may be noisy and will almos F 
Connecting Steel and certainly cost more than the « . 
Cast Iron Boilers to raise the whole cast iron boiler fj 
A friend in Alaska writes that he 185g in. The traps will, of cours b 
has been asked to connect a steel represent a maintenance problem " 
firebox boiler to a sectional cast 
iron boiler, both operating on steam Install a Pump? 
at low pressure. He reports that It is possible to install an electri 
the water line in the steel boiler is pump (provided electric energy 
185g in. higher than the water line dependable and available). This 
of the cast iron boiler. pump could accept condensate from 
It is desired (he says) to make the receiving tank and could feed 
this team operate together or in- it to either or both boilers through r 
dependently, without resetting the a separate water line governor hav- s 
cast iron boiler base 185g in. higher ing an electric switch and a water t 
than the base of the steel boiler or feed valve connected to each boile! ¢ 
without pitting the steel boiler so and equalized above and below the c 
as to have its water level the same water line. If the water level 1 I 
as the water level of the cast iron either boiler falls, a float opens the t 
boiler. balanced feed valve and the pump 
It has not been determined forces the water into the boiler 
whether a boiler return trap or a until the rising float closes tn¢ 
condensate pump will be used. valve. 
It is obvious that this ill-matched The pump might be of the cen 
team will not operate together as trifugal type and could operate 
steam boilers unless they have the continuously at no great objection 
Same water line, and even then I A pressure relief valve in the pump 
would not be too happy about their discharge pipe, however, might 
cooperation. open after both boilers have enough 
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bypassing the water from 


rate 
re pump back into the receiver. 
A float switch in the receiver might 
stop ‘he pump if the condensate in 
the receiver should approach over- 


flowing, and the simple electric 
switch, part of the water line gov- 
ernor, would start the pump if 
either boiler required water. 

This equipment again would cost 
more than enough foundation to 
elevate the cast iron boiler or to 
dig an 185g in. excavation for the 
steel boiler. 

The best answer would be to 
trade either one of the boilers for 
an exact mate of the one retained. 
If my experience over a lifetime is 
worth anything, this trade will be 
the ultimate answer, since no plow- 
man ever did do a first-class job 
with a mule and a cow hitched to- 
gether. 


Installing Overhead 

Radiant Heating 

A foreign reader propounds a 
question concerning radiant hot 
water heating by overhead copper 
coils, as follows: 

“We are accustomed in this coun- 
try to install panel heating instal- 
lations with copper tubes where 
the copper tubes are in the ceilings 
and particularly in the lower part 
of the concrete slabs. The general 
proceeding in the erection of this 
type of installation is that after 
the forms for the slabs have been 


' finished, the reinforcement steel 


bars are laid and immediately on 
top of the bars we are installing 


Fuel Burned 


“All air pollution does not origi- 
nate with the burning of fuel as 
such,” H. B. Lammers, chairman of 
the Coal Producers Committee for 
Smoke Abatement, told the city 
council of Lansing, Mich., when he 
presented the report of a survey on 
the problem in that city. 

“Entirely too much results from 
the burning of waste, refuse (and 
garbage) in fuel burning furnaces 
or in incinerators which are ineffi- 
cient. 

“It is a well established fact that 
in the average industrialized city 
almost as much weight of trash and 
refuse is burned in a year as the 
‘uels that are consumed. The in- 


copper tube coils for which, gen- 
erally, 42 or 34 in. diameter is used. 
We have never had any trouble at 
all with this sort of installation. 
Now, one of our competitors—who 
has secured the contract for a new 
office building for an industrial 
concern—has received instructions 
not to lay the pipes inside of the 
concrete, but to have them sus- 
pended underneath the slab and 
covered with plaster only. 

“Is there any new experience in 
your country on this problem which 
might have induced the owner of 
the new building to give this new 
instruction?” 

I am in some doubt whether the 
man who asks this question has 
adequate authority for the tech- 
nique that he states is customary 
in his area. 

The usual arrangement, in my 
experience with ceiling radiant 
heating, is to install below the con- 
crete slab a layer of insulation 
faced with a reflective surface. 
Then a thin air space is provided, 
as by expanded metal lath. The 
copper radiant coils are wired to 
the lath and then plaster is ap- 
plied. The purpose of all this is to 
reduce as much as possible the flow 
of heat upward from the radiant 
coils, and to secure the greatest 
practicable contact between the 
copper tubing and the plaster, 
which after all becomes the ulti- 
mate heat transmitting surface. 

In buildings having several stor- 
ies with any type of radiant heat- 
ing, there must be some heat trans- 


mission upward from overhead coils 
and downward from coils imbedded 
in concrete floors. If copper coils 
are placed above the reinforcing 
steel in the roof slab of an upper 
story, apparently they will be about 
2 in. above the bottom of the con- 
crete; say 1 in. for the concrete 
below the reinforcing, and an inch 
for the reinforcing and its inter- 
lacing, so that the center of the 
copper tubes would be 2 to 2% in. 
into the concrete. The concrete 
above the tubes might be only 4 in. 
or so in thickness and the heat 
from the warm tubes must flow up- 
ward as well as downward. 

We have designed plants for 
some industrial buildings with ra- 
diant heating coils thus surrounded 
by concrete, but have always al- 
lowed for the heat delivery through 
the floor of the story above the 
coils and have increased the heat 
transmitting surface accordingly so 
that there shall be no deficiency in 
the down-going heat. 

For the top story, we have pro- 
vided exceedingly thick and effec- 
tive insulation above the concrete 
slab below the waterproof roofing, 
since there is no virtue in paying 
to melt the snow on the roof. 

If I were the owner of the indus- 
trial plant cited, based on the in- 
complete information disclosed in 
this inquiry, I would insist that for 
the ceiling of the top story of this 
building, there must be an assured- 
ly proved barrier against wasteful 
and hard-to-control upward heat 
flow. 


But One Air Pollution Source 


efficient method of consuming these 
waste materials is the cause of 
much of the city’s air pollution.” 

Mr. Lammers told the councilmen 
that while abatement of pollution 
in our cities was an engineering 
problem, the Coal Producers Com- 
mittee for Smoke Abatement has 
always maintained that it also was 
a psychological one as well. “You 
can be as free of pollution as you 
are willing to put forth the neces- 
sary energy and money to abate 
it,” he said. 

Mr. Lammers remarked that re- 
cently he found a paper written in 
1923 by Osborn Monnett for the 
Bureau of Mines which shows that 
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"this phase of the problem was rec- 


ognized at that time when he said, 
“The attitude of the public seems to 
be more important than the tech- 
nical question involved. Commit- 
tees get just as much law enforce- 
ment as they desire. Until the pub- 
lic is thoroughly roused, demands 
smoke abatement, and shows con- 
tinued interest in it, no permanent 
improvement is possible. Smoke 
abatement is not a matter that can 
be settled overnight and then left 
to take care of itself without atten- 
tion but is something that must be 
watched year in and year out if 
high standards are to be main- 
tained.” 
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T rave Discounts from list prices 
are often quoted on many articles 
commonly purchased by industrial 
plants and contractors, and the 
purchaser, engineer, estimator, or 
accountant has many occasions to 
reduce a chain of discounts to a 
multiplier by which he can deter- 
mine the actual net price. 

On pipe fittings, for instance, 
quotations, orders, and invoices 
may show a price, each, of $80.00 
list, less 25 percent, less 20 percent, 
less 10 percent; or $5.00 each, list, 
less 624% percent, less 25 percent, 
less 5 percent. Regardless of the 
list price fluctuations, the discounts 
are apt to change even more, so 
that an infinitely variable series of 
calculations or tables must be used. 

It occurred to the author that a 
series of curves might be drawn 
that would allow compact, and per- 
haps universal, solution of multi- 
pliers for any given series of dis- 
counts. The accompanying chart 
has resulted and is in use for com- 
putation of commitment values of 
purchase orders placed, and for 
close approximation of current unit 
prices for estimating use. The ac- 
counting and purchasing depart- 
ments are also furnished with 
copies of the chart for their use as 
needed. Note that dollar values 
may be computed directly; also, by 
the chart, as shown in the alter- 
nate of example No. 2. 

In the examples given here, the 
multiplication is fairly simple, but 
in actual practice one might have 
list prices and discounts that are 
not easily figured; in fact, any 
combination is possible, whereas 
the chart covers all arrangements 
with fair accuracy. Of course, if 
large quantities or dollars are in- 
volved, the chart would serve best 
only as a rough check or quick 
estimation. 

One user at our plant has de- 
vised a hinged straight-edge which 
is pivoted at the lower right hand 
corner at zero abscissa and 100 or- 
dinate, and by means of which any 
diagonal may be accurately traced 
to the vertical line desired. An 
accompanying, loose, horizontal 
straight-edge quickly carries the 
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intersected value to the left-hand 
scale for re-entry into another di- 
agonal, to which the pivoted edge 
is swung to meet another vertical 
line, etc. 

No doubt other short-cuts or 
scale markings will appear to an 
ingenious, practiced user. For in- 
stance, logarithmic paper may be 
used to secure better subdivisions. 
Perhaps two complete sets of left- 
hand scales can be drawn, one 
above the other, which will allow 
going into the left-hand edge with 
a PLUS discount. (Now, the author 
manually figures these exceptional 
cases until a net discount of less 
than 100 is obtained, which is used 
to enter the chart.) Frequently- 
encountered series of discounts may 
be marked on the left column for 
immediate reference. 

One minor objection to the chart 
as now used is its size (about 11 in. 
x 22 in.). It has not been tried on 
smaller paper with more accurately 
and more finely ruled lines, but 
possibilities exist there also. In 
general, however, the chart as 
shown has slide-rule accuracy and 
has been accepted as very much 
worthwhile when one is confronted 
with a group of prices with trade 
discounts of varying nature. 

In further explanation of the use 
of the chart, we have at our plant 
a control system which originates 
in the engineering department with 
an approved, numbered “Work Or- 
der.” A “Bill of Material,” carrying 
this number, is prepared from in- 
stallation drawings for each job. 
Listed thereon are quantities and 
sizes of each type of pipe, fittings, 
valves, hanger and flange bolts, in- 
sulation, and other material that 
is needed for the work authorized. 
Purchase requisitions are written 
against these bills, with like items 
such as steel pipe, cast iron, alumi- 
num, or other material generally 
grouped on one requisition, to aid 
in securing quotations from sup- 
pliers in those particular fields. 

The requisitions are checked 
against the purchase orders, when 
issued, and the net unit prices are 
entered opposite each item on the 
bill of material, after computation 


from the discount chart sho, 
herewith. The total value ; each 
purchase order for the job is a). 
shown on the B. M. in oder ; 
obtain the amount of ateria 
commitments for orders p iced ty 
date, and to review the relations 
the financial and physica! stat, 
of all outstanding work. 

Base discounts and discre\iong; 
discounts are thus resolved into pe: 
prices for permanent records 
for current estimates and { 
comparisons and quotation 
Example No. 1 

Item costs $80.00 each less 2: 
percent, less 20 percent, less 10 per- 
cent. 

By computation: $80.00 0.75 
equals $60.00; $60.00 < 0.80 equals 
$48.00; $48.00 =< 0.90 equals $43.2) 
the answer. 

By chart: Percent of list after 
first discount equals 75 percent 
Enter chart on left at 75 and follow 
diagonal line downward to right : 
second discount (20, read at top 
Read back to left scale at 60 and 


follow diagonal line to third dis- | 
count or 10 line. Read back to left | 


for net multiplier, or 0.54. Then 
$80.00 x 0.54 equals $43.20, the 
answer. 

Example No. 2 

Item costs $5.00 each less 62', 
percent, less 25 percent, less 5 per- 
cent. 

By computation: $5.00 0.375 
equals $1.875; $1.875 x 0.75 equals 
$1.406; $1.406 x 0.95 equals $1.33 

By chart: Enter on left at 0.375 
and follow diagonal downward % 
right to 25 line. Read back to lef! 
scale and follow diagonal to third 
discount or 5 line. Read back t 
left for final net multiplier or 0.267 
Then $5.00 X 0.267 equals $1.335 
the answer. 

Or, solving the same example ») 
the chart in a different way, enter 
with dollar value at 50 (multiple o! 
5) on left. Follow diagonal % 
first discount on top scale or 62'2 
Read back to left scale and follow 
diagonal to second discount line or 
25. Read back to left and follow 


diagonal to third discount line 0 


5. Read back to left for answer 
$1.33. 
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r of this price discount com- 
putation chart are given in 
the text 
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Percent of list after 1st or subsequent discount or list price in dollars (in multiples of 10) 


If 1st discount used at left:-These are 2nd and subsequent 
discounts. If dollars are used at left:-These are lst and 
subsequent discounts. 
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Flange Rating Standard 
Is Brought Up-To-Date 


| & RESPONSE to an urgent need for 
a revised edition of the steel pipe 
flange and flanged fittings stand- 
ard (Bl6e-1939), the American 
Standards Association sectional 
committee B16 has concentrated on 
the most needed sections and has 
issued supplement No. 1 to Blé6e- 
1939. This supplement will serve 
until the committee can complete 
a revision of the whole standard. 

When steel flanges were first 
standardized many years ago, the 
theory of flange design was not as 
thoroughly understood as it is to- 
day. Those working on these early 
standards fully realized their short- 
comings and established flanges of 
very conservative design. During 
the intervening years, exhaustive 
investigations have been made on 
the design of flanges. With this 
additional knowledge at its dispos- 
al, the committee appointed a spe- 
cial task group in 1941 to restudy 
the design of the Bl6e flanges. 

This task group had been func- 
tioning for only a short time when 
the United States became involved 
in World War II. Faced with the 
imperative need for conserving 
Strategic materials, it appeared 
that much steel could be saved if 
flanged steel piping materials 
could be used on a less conservative 
basis than established by the old 
standards. The task group was con- 
stituted as an ASA war committee 
and proceeding under the rules es- 
tablished for developing American 
war standards completed the 
American war standard pressure- 
temperature ratings for steel pipe 
flanges, flanged fittings and valves, 
B16e5-1943. 

In making. its study, the task 
group realized that to change the 
dimensions of the flanges would re- 
suit in untold confusion, sacrifice 
the benefits of interchangeability, 
and force the expenditure of large 
sums for jigs, fixtures, and other 
tooling creating further consump- 
tion of steel and thus defeat the 
very purpose the changes were ex- 
pected to accomplish. The com- 
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mittee therefore made no dimen- 
Sional changes in the standard 
whatsoever, but analyzed the flange 
stresses in the light of the latest 
engineering data available and es- 
tablished new higher service rat- 
ings for the flanges. Thus, in many 
cases, lighter weight flanges could 
be used than would have been nec- 
essary under the old, more con- 
servative ratings. 

In establishing these new ratings, 
the task group first made probing 
calculations by choosing several 
flanges of each pressure class and 
found that the 900 lb flanges were 
the least conservative in their de- 
sign. They then calculated each 
flange of this series and from these 
calculations established safe usable 
ratings in accordance with the best 
engineering practice. The other 
pressure classes were then made 
proportional to the 900 lb flanges. 
It was fully realized that because 
the 900 lb flanges were the least 
conservative, the other series could 
have even higher ratings in pro- 
portion to the degree of conserva- 
tism embodied in the design of each 
class. The additional amount of 
steel which could be saved how- 
ever, would be negligible in com- 
parison to the drawbacks of such a 
basis of ratings. 

With cessation of hostilities, the 
order making use of the war stand- 
ard ratings mandatory was with- 
drawn, leaving the war standard 
without official status from a 
practical standpoint. Immediately, 
confusion reigned. Codifying au- 
thorities had not changed their 
documents to recognize the war 
ratings and some were reluctant to 
do so. They believed that not 
enough experience had been gained 
in the use of the war ratings and 
also that the ratings had been es- 
tablished under the stress of war 
emergency and not by the usual 
sectional committee. 

Those who had made installa- 
tions at the new ratings were con- 
fident that they were sound and 
did not want to return to the old, 
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more conservative ratings. The 
stressed the fact that severa) thoy. 
sand dollars could be saved in may 
cases by designing a plant with th 
new rated materials and thai sy: 
plants which had been erected wer 
operating satisfactorily. 


8000 Calculations 
Made 


Sectional committee B16 was y 
der great pressure to take acti 
that would correct this situat) 
A special task group unde: 
chairmanship of N. O. Smit! 
Petersen, who had served as chai; 
man of the war committee also, wa 
formed to restudy the whole mat- 
ter of ratings. At the same tin 
the MSS ferrous flange committe: 
approached the problem from a 
entirely new angle by relating th: 
flange stresses to the physical 
property curves of carbon and car- 
bon molybdenum steels throug! 
the entire temperature rang: 
Nearly 8000 individual flange ca)- 
culations were made by members o! 
the committee. The results of this 
approach gave ratings almost th: 
same as the war ratings and this 
information was turned over to the 
task force. The task force’s studies 
also substantiated the new ratings 
and reports were made to the main 
sectional committee. After due de- 
liberation, the committee decided 
that as the task force’s ratings 
were so close to the war ratings a 
third set would only complicate 
matters further. 

As a result, supplement No. | was 
approved which concurrently can- 
celled the war standard Bl6e5-1943 
and revised the rating tables of the 
peacetime standard Bl6e-1939 

In addition to revising the rating 
tables of B16e-1939, supplement N 
1 also brings the material sections 
up-to-date and also establishes 
shell thicknesses for welding end 
valves. The committee has already 
started the task of revising the 
whole standard B16e-1939 and sup- 
plement No. 1 will be incorporated 
in the completely revised standard 
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Criteria for Heat 


Pump Performance 


Tue development of the heat pump 
as an apparatus for heating build- 
ings comes as a resurgence of an 
idea first introduced by Lord Kelvin 
in 1852. His proposed design’ was a 
two cylinder thermodynamic en- 
gine, operating on an open air 
cycle, capable of both heating and 
cooling small buildings. For vari- 
ous reasons this engine was never 
built and the heat pump idea lay 
dormant for nearly 80 years. 

During this period the refrigera- 
tion industry grew steadily and the 
early air cycles were gradually 
abandoned in favor of the more 
practical vapor compression cycles. 
When interest again began to de- 
velop in the heat pump, it was a 
natural step to adapt existing re- 
frigeration equipment for this new 
application. This probably explains 
why, with rare exceptions, commer- 
cial heat pump development to date 
has concentrated on the single stage 
vapor compression cycle as the basis 
of design. However, some air cycle 
heat pump equipment has been de- 
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By John F. Sandfort*, Ames, Ia. 


SUMMARY—tThe heat pump is 
treated here as a steady flow 
apparatus, and the maximum 
conceivable coefficient of per- 
formance is computed using the 
concept of availability, irrespec- 
tive of any particular cycle. A 
convenient method is thus pro- 
vided for analyzing the various 
ideal gas and vapor compression 
cycles and determining the de- 
gree to which they approach the 
maximum conceivable coefficient 
of performance (CP). Empha- 
sis is given to the limitation of 
the popular single stage vapor 
compression cycle, and the ideal 
Carnot cycle. 


veloped in Switzerland and others 
have been proposed in this country’. 
Some United States aircraft are 
now air conditioned with air cycle 
equipment. 

Of utmost importance in the de- 
sign of any heat engine, heat pump, 
or refrigeration equipment is the 
establishment of standards against 
which the performance of any ac- 
tual or ideal engine or cycle can 
be compared. 
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In heat engine design, the desired 
effect is a conversion of heat to 
work. This conversion, expressed as 
a percent, is the overall thermal 
efficiency of the heat engine. Ther- 
modynamics teaches that the max- 
imum conceivable thermal efficiency 
of any heat engine operation be- 
tween two fixed temperature levels 
is equal to that of the classical 
Carnot engine. 

In the case of heat pumps and 
refrigeration equipment, however, 
the concern is with a flow of energy 
from a low to a high temperature 
level rather than a conversion of 
energy from one form to another. 
Common experience, as expressed in 
the Second Law of Thermodynam- 
ics, reveals that this process cannot 
occur spontaneously, and therefore 
additional energy (usually, but not 
necessarily, work) is required to 
make the heat pump function. 

With refrigeration equipment the 
desired effect is the transfer of heat 
from a low temperature area, while 
with a heat pump the desired effect 
is the transfer of heat to a high 
temperature area. For such equip- 
ment thermal efficiency has no 
meaning, and so the expression co- 


105 





AN LIBRARIES 


he JOURNAL 
SECTION 





efficient of performance has become 
the accepted method of indicating 
excellence of performance. Coeffi- 
eient of performance, abbreviated 
(CP), can be defined as the ratio 
of the effect desired over the work 
required to produce that effect. 

In the case of the heat pump this 
ratio must obviously always be 
greater than unity if any particular 
system or cycle is to have any value 
as a heating machine. But the 
question is: How large theoretically 
can this coefficient of performance 
be for any assigned condition of 
operation? This question is of par- 
ticular importance in heat pump 
design since the heat pump is com- 
petitive with the various combus- 
tion heating systems. 

From thermodynamics it is seen 
that if the Carnot engine is re- 
versed the result is a heat pump in 
which the work input is an irredu- 
cible minimum for the amount of 
heat being transferred, and there- 
fore the Carnot coefficient of per- 
formance has come to be regarded 
as the ultimate standard for heat 
pump design. 

Inasmuch as the Carnot is an 
ideal unattainable cycle, the vapor 
compression cycle has been devel- 
oped as the nearest practical ap- 
proach to it. Studies have appeared 
in the literature comparing the 
Carnot coefficient of performance 
with ideal vapor compression cycles 
and with actual commercial com- 
pressor designs**. There has been 
speculation as to the probable fu- 
ture improvements along these 
lines. What has been generally 
overlooked however, in evaluating 
maximum theoretical heat pump 
performance is the method by 
which it has been found necessary 
to employ these cycles in the 


Reservoir at t, : 
Atmosphere 

Medium { wer! water 
Surface water 


Work 


use of space heating equipment. 

It is the purpose of this paper to 
analyze such an apparatus thermo- 
dynamically, and through the con- 
cept of availability, determine the 
maximum conceivable coefficient of 
performance regardless of any par- 
ticular cycle. This will provide a 
simple method for evaluating a 
standard against which the various 
actual or ideal cycles can be com- 
pared. 


The Steady Flow Heat Pump 

Thermodynamically, a heat pump 
is an apparatus for causing heat to 
flow from a low temperature energy 
source or reservoir to a higher tem- 
perature space. The natural reser- 
voirs available on earth are the 
atmosphere, surface water such as 
rivers or lakes, well water, and the 
earth itself. In certain situations, 
artificial or man-made reservoirs 
such as low temperature waste heat 
from industrial processes can be 
used. 

Experience has shown that the 
most practical way to operate a 
heat pump for space heating is by 
some steady flow process, schemat- 
ically shown in Fig. 1. The usual 
method of extracting energy from 
the reservoir is to pass the medium 
of the reservoir itself through the 
heat pump in steady flow, in which 
case it would be rejected back to 
the reservoir at some lower temper- 
ature. An obvious exception would 
be the use of the earth as a reser- 
voir. In this case a refrigerant or 
other secondary fluid would be cir- 
culated through the earth. 

Likewise the usual method of sup- 
plying heat to spaces consists of 
circulating air in steady flow from 
the space, through the heat pump, 
and back to the space at some 
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Fig. 1—Schematic diagram of the steady flow heat pump 
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higher temperature. An a! erna, 
arrangement would be wate: circy. 
lating through radiators, or >refe:. 
ably, low temperature pan I 
any event, a fluid is employed wh): 
has its temperature raised i). pas 
ing through the apparatus (0, 
unique exception would be a pan 
heating system consisting of a » 
frigerant condensing in pipes ep. 
bedded in the walls. At least o; 
such system has been built®.) Fing). 
ly, shaft work must be supplied : 
the apparatus. Electric motors g; 
usually employed for this purpos 
but internal combustion engin; 
have also been used to a limited 
extent’. 

Considered thus in the light 
steady flow process, (Fig. 
heat pump may be analyzed as 
thermodynamic problem in which 
work is required to change air fron 
state 3 to state 2, and the reservoir 
medium from state 1 to state 4 

From thermodynamics it may bk 
seen that the minimum conceivable 
work required to operate an appara- 
tus in this manner is equal to th: 
increase in availability of the re- 
spective fluids passing through the 
apparatus, all with respect to the 
reservoir state. 


The Availability Concept 

The heat pump together with 
the space it is heating may be con- 
sidered as a system, operating 
an environment or reservoir of in- 
finite dimensions. The medium of 
this reservoir, most convenient!) 
thought of as the surrounding at- 
mosphere, is assumed to be in per- 
fect equilibrium, that is, there is 
no opportunity for spontaneous 
work or heat transfer to occur with- 
in it. When the system and reser- 
voir together, called the overal 
system, are in perfect equilibrium 
the system is said to be in the dead 
state. Availability may be defined 
as the maximum possible work that 
the overall system can produce 
when it is in any given state 

Equations for evaluating thé 
availability of any system, either 
non-flow or steady-flow, can be de- 
rived with thermodynamic reason- 
ing based on the First and Second 
Laws of Thermodynamics. I! has 
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Fig. 2—Temperature-entropy diagram 
bowing inherent irreversibility of the 
steady flow heat pump 


been shown’ that the availability, 
A. of a unit steady flow system is 
expressed by: 


A = (uw + Pwi- oak ie 
— (to + Povo — TS + 2 


or 
72 





= (i — Tos: t 9 
2g 
ee a ee (1) 


= 4 : £ 2 5 
Mth wn dioklnaheieee kis adacsttt ec eas satanic th Ok 


where 
A= availability (available energy) 
u= specific internal energy (inter- 
nal energy per unit mass) 
p = pressure 
= specific volume 
T = absolute temperature 
s = specific entropy 


y2 
a specific kinetic energy 





rE? FFT ow 
MN OLE MCR ES te 5 


29 
: z= specific potential energy 
m h=u + pv, by definition (en- 
he thalpy) 


All units are consistent, and numeri- 

: cal subscripts refer to sections across 
the steady flow path. The subscript o 
refers to the system in the dead state. 


It is to be noted that all the terms 
of Equation 1 are properties of the 
system, and therefore availability is 
itself a composite property of a 
system. 

It follows from Equation 1 that 
when a fluid changes state between 
section 1 and section 2 (See Fig. 1) 
along a path of steady flow, the 
increase in specific availability, A A, 
is 


u& 


ve 


A Ai-s => (he — ToSe + 2 + Zs) 


- th — Fa, + 22+ w)?: 
29 


) and if the changes in kinetic and 
potential energy are negligible for 
fluids passing through the appa- 
ratus: 
A Aj-2 a (he — Toss) 
—(h — Tos) * se eeee (2) 


. *Numerical Fioscripts 1, 2, 3 and 4 refer 
states (See Figs. 1, 2 and 6). 


5 


For the usual case, where more 
than one fluid enters and leaves the 
apparatus, the rate increase in 
availability, Btu per hour, is equal 
to the sum of the increase in spe- 
cific availability of all fluids multi- 
plied by the respective mass rates 
of flow. 


Heat Pump Analysis 

Based on Availability 

The author here proposes to 
examine in more detail the func- 
tioning of the heat pump as a ther- 
modynamic apparatus, the fluids 
circulating in steady flow, and a 
method of setting up criteria of 
performance independent of the 
capacity of any particular system. 

It is apparent that the heat pump 
operates with certain variables in 
design conditions. These include 
types of fluids being circulated, the 
temperatures of the fluids leaving 
the apparatus, and the tempera- 
tures of the reservoir and the space 
to be heated. Standard barometric 
pressure is assumed for all fluids 
crossing the boundaries of the ap- 
paratus. 

It can be shown (see Appendix A) 
that the rates of availability change 
in all fluids are identical, if the 
fluid is changing temperature be- 
tween specified limits, and if energy 
is being transferred reversibly at a 
specified rate. Therefore, as a mat- 
ter of convenience only, air will be 
used as the working medium both 
from the reservoir and the space. 
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With reference to Fig. 1, air tem- 
perature at sections 1, 2 and 4 will 
vary widely with design and oper- 
ating conditions, while the temper- 
ature at section 3 will be assumed 
to be the 70 F ordinarily used for 
inside design conditions. Specific 
humidity of the air, if it remains 
constant, has no effect on this anal- 
ysis. If humidification is supplied 
however, the performance will be 
affected, but since it can be shown 
that its effect would be to raise the 
theoretical coefficient of perform- 
ance, it will not be considered in 
this analysis. 

The coefficient of performance, 
CP, of the steady flow heat pump 
(Fig. 1) is, 
effect desired 


(CP) work input 


The effect desired is a supply of 
energy to the space equal to the 
heat lost from the space: 


Q M, (hes — hens) eeeeeees (3) 


where, 


Q = heat lost from the space, Btu 
per hour 

M, = weight of air circulated through 
the space, Ib, per hour 

lb, = pounds of dry air 

hw = enthalpy of moist air, Btu per 
lb, 


The work input will depend upon 
the construction of the heat pump 
and its operating cycle, as well as 
upon the temperature of the fluids 
entering and leaving. However, for 
a given set of design conditions, 
there is an irreducible amount of 


aur Temp Entering Spoce t,'F 


Fig. 3—Performance of an ideal heat pump heating a 70 F 
space from a 50 F reservoir 
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Fig. 4—(CP) max for any heat pump heating a 70 F 
space from different temperature reservoirs (for the 
limiting case of isothermal heat transfer from the 




















reservoir ) 


work below which a heat pump 
could not conceivably operate. This 
minimum work is equal to the rate 
of availability increase of all the 
fluids passing through the heat 
pump and can be evaluated with 
Equation 2. This follows from the 
definition of availability, since all 
processes occuring in the overall 
system must be reversible for Equa- 
tion 1 to be valid. 

Therefore the maximum conceiv- 
able coefficient of performance 
(CP) mx for the steady flow heat 
pump would be: 

_ Mus(hns — hms) 
(CP) mes "AAs + AAs 





pe 


(7) 10 


20. 30  ¢0 #50 # 60 ° &«Po 
Reservoir Temperature, t,°F 


Fig. 5—(CP) sx for any heat pump heating a 70 ! 
space from different temperature reservoirs (the 
temperature ¢t refers to Fig. 1) 


Cp (te aes ts) 





(CP) max — 


Cp (t2— ts) — Tic, log.( 


Inherent Irreversibility in 
Heat Pump Systems 


It has been shown that the min- 
imum work required to change 


Mas (hms — hms) 





os Ma,s[(hme — T:8m,2) —_ (has _— Ti8m,s)] + May [CRs — T:8m)—(hma—Ti8m;1) } 


(h m2 ~~ hm,s) 





[ (rma — hms) —Tr(Sma— sna) | +l (Rings — hm) —Tr(smu—san) | 





Mays 
Lous eo sO aks wa ath bcebus eae (5) 
Cp (ts — ts) 
T: M, 1 4 
Cp (ta — ts) — Tic, log.(*) + ; [ (t,— ti) — T ¢, log. (2) ] 
eae iy be e pty ee mere (6) 


where, 


cp = specific heat of air at constant 
pressure, Btu per (pound) 
(Fahrenheit degree) 

t = temperature of air, Fahrenheit 


For the limiting case where states 
4 and 1 in Fig. 1 are identical and 
assuming that moist air behaves as 
a perfect gas, 
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the air streams (Fig. 1) from states 
1 and 3 to states 4 and 2, respec- 
tively, is a measure of the increase 
in availability. Likewise, the de- 
crease in availability of the air 
streams in changing back to their 
original state would be a measure 
of the maximum work that could 
be produced by the overall system. 
The difference between the maxi- 


T 

7) 
mum work and the actual work 
that results during a change 
availability in a system is a quan- 
titative measure of irreversibil- 
ity. The air at state 4 is mixed 
with air in the reservoir, and thé 
air at state 2 is mixed with air in 
the space. Obviously no work re- 
sults. The process is irreversible 
and consequently the irreversibility 
per pound of air circulated is equa: 
to the increase in availability per 
pound of air circulated. 

This is illustrated in Fig. 2. Th 
crosshatched area is proportiona 
to the irreversibility per pound o! 
air circulated (specific irreversibil- 
ty). Numerically, it is equal to the 
denominator of Equation 5, with the 
exception that area (b) should be 
multiplied by the ratio M,,/M.. © 
obtain consistent units of Btu per 
pound of air circulated through the 
space. 

For any assigned temperatures 
in Fig. 2, the irreversibilities (4 
and (b) are inherent and unavoid- 
able. The practical way of minimiz- 
ing this loss is to bring t, and % 4 
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jose as possible to ¢, and ¢, respec- 
There are certain limitations 


Vinvolved here, however. The heat 
. joss from @ building is a constant, 


I ei 


and as shown by Equation 3, any 
Dowering of temperature ¢, (and 
onsequently Ams) must be accom- 


: manied by an increase in the quan- 


3 tity of air circulated, M.. 


od 


In the 
imiting case when ¢t. approaches f,, 
M, approaches infinity. In this case 
Equation 7 becomes indeterminate 


and can be evaluated mathematic- 


ea er 


wet ones 
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ally in the following manner: 





since practical considerations make 
it feasible to operate with a tem- 
perature drop (t, — t.) much small- 
er than temperature rise (t, — t,). 


Evaluating Maximum 
Coefficient of Performance 
Case a. Where t, = t, and t. ts 

(See Fig. 1): Fig. 3 shows the limit- 

ing performance of any heat pump 

heating a space at 70 F from a res- 
ervoir at 50 F, for an entering air 
temperature range from 70 F to 

150 F, and where isothermal ex- 


= (when T; = T;) 


f(T: —T;) 








po 
(CP) max = Gs—T)) 
(T:—T.) —T, log. (2+) 
lim f(x) = lim f' (x) 
xr?a (x) x?a ¢'(x) 
lim (CP) max 
TT: 
et ofl ey T 
=F 7 = -- Fue J, 
> T. 


where T; and T,; are constants 


This is the Carnot Cycle coeffi- 
cient of performance as applied to 
the heat pump, and is to be expect- 
ed since all irreversibility has dis- 
appeared and the apparatus is op- 


Ss erating between a constant tem- 
) perature source and receiver. 


Although it is not apparent from 
a casual inspection of Fig. 2, a given 
temperature drop (ft, — ¢t,) at the 
reservoir will always cause more ir- 
reversibility, Btu per hour, and will 
consequently cause a lower maxi- 
mum coefficient of performance 
than the same temperature rise 
(t, — t,) for air entering the space. 
This can best be shown by examin- 
ing the denominator of Equation 6. 
When (tf, — t,) = (t, — t,) then 


| log. T./7; will always be smaller 


than log. 7./T.. In other words, 


) for the case where M.,,, = M.. and 


for a given temperature drop At,; 
there is more irreversibility than 
for the same temperature rise At,; 
under this condition, area (b) 
would be greater than area a, Fig. 2. 
It can be shown that values of M,,,/ 
M.. other than unity would not 
alter this conclusion. 

This is a fortunate circumstance 


¢' (T: —T: — T: (log. T:) + 7: (log. T:)] 


. (8) 


traction of energy from the reser- 
voir is assumed. Such a condition 
could be approximated by an actual 
heat pump using an evaporator so 
as to pass reservoir fluid (air or 
water) over the coil in sufficiently 
large quantities so that the tem- 
perature drop would be negligible. 
It is noted that the inherent ir- 
reversibility decreases from a maxi- 
mum at t, = 150 F to zero at t. = 
70 F, but that the corresponding 
quantity of air required to be circu- 
lated through the space increases 
very rapidly at values of t, below 
90 F to 100 F. The limiting value of 
t. in practice is usually determined 
by the maximum air changes pos- 
sible without creating drafts. 
Sample calculations for Case a. 


(& =t= 50 F 
Design Conditions <¢ t, = 95 F 
.t= 70F 


The specific irreversibility, from the 
denominator of Equation 7, equals 


T: 
Cp (te—t.) — T; Cp log. ( 1) 
ane (= 7 
= 0.241 [ ces) — 509.7 log. ( 529. mtr) | 
= 0.360 Btu/Ib 


The air circulated M., from Equa- 
tion 3, is: 


M, = 


hns— Rings 
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For air this becomes: 


Q a 1000 
Cp (te—ts) (0.241 (95-70) 
166.0 Ib, per 1000 Btu heat lost 
from the space 





M, = 


The maximum conceivable coeffi- 
cient of performance (CP) ».:, from 
Equation 7, becomes: 

(te — ts) 
(te — ts) — T; log ( 





(CP) max = 


) 


16.73 


For the limiting case, where t, = ts, 
from Equation 8: 


3|2 


(95-70) 
(95-70) — 509.7 log. (242 554. 
529 





s| ~ 





(CP) mes = FF 

26.48 

Fig. 4 is supplementary to Fig. 3 
in that (CP)... is given for addi- 
tional reservoir temperatures rang- 
ing from 70 F down to —20 F. 

Case b. Where t, < t, and t, > ts. 
(See Fig. 1): This is the more gen- 
eral condition of heat pump opera- 
tion and in this case Equation 6 can 
be used to evaluate (CP) .... It is to 
be remembered that although 
Equation 6 is valid only for a per- 
fect gas the resulting (CP) .. will 
represent the limiting performance 
of any heat pump operating with 
the temperatures designated, re- 
gardless of the composition of the 
circulating fluids. 

However, before Equation 6 can 
be used, it is necessary to evaluate 
the unknown, (M,,:/M,..) from the 
known temperatures in the follow- 
ing manner: 


Let Qin = May cy (ti — th); 
and Qyour) = Mas Cp (te — te); 
where 
Q:. = heat transferred to the heat 
pump. 
Qou: = heat transferred from the 
heat pump. 


In the derivation of Equation 1 it 
is shown that the maximum work 
done by any system in changing to 
the dead state will be that done by 
a reversible engine. Similarly, the 
minimum work required to raise the 
availability of a fluid would be that 
supplied by a reversible heat pump. 
Consequently the rate of entropy 
decrease, Btu per Fahrenheit de- 
gree, for the fluid flowing between 


109 





UNIVERSITY OF MICHIGAN LIBRARIES 








J QURNAL 
SECTION 












Reservowr 
fieid (4) 








— 


' 
ary ofrer 
fied (YI 


(a) Reversible heat exchanger 


(2) 


























(3) 


(a) Reversible heat exchanger 


Fig. 6—Rate of availability change between two 
fluids 


states 1 and 4 is equal to the rate 
of entropy increase, Btu per Fah- 
renheit degree, for the fluid flowing 
between states 3 and 2. This must 
be true since no other heat crosses 
the boundaries of the heat pump 
and all processes are assumed to be 
reversible. Symbolically: 


1 1 
1s | $m a [Sap 
T T 
4 /4 
2 2 
as | ae [us cpdt 
T T 
3 #3 


and therefore: . 
Magy Cp log. (2) = Ma,sCp log. (2) 


M,, _ loge (T:/Ts) ||... (9) 
Mis log. (T:/T.) 


substituting (9) in Equation 6 


or 


(CP) max = 


Sample calculations for case (b). 


; 4: /t=50F t=40F 
Design conditions) t_=70F t=95F 


From Equation 10, 

(CP) max = 

(95-70) 
log. (554.7/529.7) 
log. (509.7 / 499.7) 


= 1453 








(95-70) — x (50-40) 


Summary and Conclusions 


Experience has shown that the 
practical way to design and operate 
a heat pump is as a steady flow 
apparatus in which fluids enter and 
leave the equipment with falling or 
rising temperatures. The amount 
of temperature change in these 
fluids will depend on their mass 
rates of flow which are limited by 
factors such as permissible air 
changes, friction drop, noise, circu- 


Cp (te oe te) 





[ en(te—te) —Tiep tog) | + BLED Te, (e,—t) — Tey tog (2) | 


fe (te — ts) 


log. ( T:/T; ) 





i loge (T:/Ts) 


(te — ts) Tor. (T/T) 


Fig. 5 shows the (CP) mx for any 
heat pump heating a space at 70 F 
from any reservoir down to 0 F. 
Four entering air temperatures, ?f. 
= 80, 95, 110, and 125 F, are in- 
cluded, and for each one of these 
conditions, performances are shown 
for three temperature drops to the 
reservoir, (t; — t,) = 0, 5, and 10 F. 
A curve showing the (CP) m.: for the 
limiting case, t: = t, and t; = ft, is 
shown for comparative purposes. 
Values for (CP) mx for design con- 
ditions other than those shown can 
be estimated by interpolation. 
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lating fan and pump horsepower. 

The minimum conceivable work 
required to change the state of 
these fluids between specified limits 
can be evaluated by calculating 
their change in availability. 

Thus, a relatively simple method 
can be used for evaluating the per- 
formance for the various ideal and 
operating heat pump cycles of com- 
mon engineering installation. Such 
an evaluation will show that the 
ideal simple vapor compression 
cycle falls far short of the maxi- 
mum theoretical coefficient of per- 


a 


formance. Various complex yap, 
compression cycles show con sider. 
able improvement in this regar, 
and the maximum possible oem. 
cient of performance can be 4. 
tained by certain ideal gas (aij; 
cycles. A study of a number of such 
cycles has been made, and it \ 
proposed to publish these results a: 
a later date. 


APPENDIX A 


Rates of Availability 
Change in Fluids 


The rates of availability change in ;! 
fluids having a constant specific hea 
are identical, if the fluid is changing 
temperature between specified limit: 
and energy is being transferred at ; 
specified rate. This can be demon- 
strated by reference to Fig. 6. 

Fluid (XX) has its availability de- 
creased in passing through reversible 
heat exchanger (A) from high temper- 
ature state 1 to low temperature state ? 
However, fluid (Y) has its availability 
increased in passing from state 2 to | 
Inspection shows that these two changes 
in availability are occurring at equal 
rates (but not necessarily equal per 
pound of fluid circulated) since an- 
other reversible heat exchanger (B 
could be employed to change the avail- 
ability of fluid (X) from state 3 back 
to the reservoir value. But fluid (Y) is 
any fluid of constant specific heat and 
therefore the product of the mass rate 
of flow, pounds per hour, and the 
change in availability, Btu per pound 
is a constant, irrespective of the fluid 
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Solar Energy Transmittance of — 


Kight-Inch Hollow Glass Block 


By George V. Parmelee* and Warren W. Aubele**, Cleveland, Ohio 


‘ A CONTINUING 

i program of research 
to develop design heat flow data for 
glass in its various architectural 
forms has been carried on since 
1944 at the ASHVE Research Labo- 
ratory under the direction of the 
Committee on Research and the 
TAC on Heat Flow Through Glass." 
Previous papers** have given solar 
» energy transmittance data for 
» single sheets and various combina- 
tions of two sheets of flat glass. 
This paper presents similar data on 
five common patterns of eight inch 
glass block. 

The problem of heat flow through 
a glass block panel to or from an 
enclosure is one of great complexity 
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Bishop, Jr., J. E. Frazier, J. S. Herbert, E. H. 
Hobbte, L. K. Jones, C. O. Mackey, F. W. 
‘reston, W. C. Randall, C. A. Richardson, 
: ¢ Sanders, H. B. Vincent, G. B. Watkins, 

C. Wood. 

Exponent numerals refer to References. 

“esented at the Semi-Annual Meeting 

the Amentcan Socrery oF HEATING AND 
Minneapolis, Minn., 


SUMMARY — This report pre- 
sents solar energy transmitting 
characteristics of five patterns of 
eight-inch hollow glass blocks. 
Data on heat conduction through 
the panel under steady state nat- 
ural weather conditions are giv- 
en. Transmittance curves and 
suggested tables of solar angles 
for design use are presented. 


with respect to both heat conduc- 
tion through the panel and the 
transmittance of short wave length 
radiant energy. Heat conduction 
through the panel is affected by 
outdoor and indoor boundary con- 
ditions of which solar energy is one. 
The solar energy transmitting 
characteristics are affected by the 
size of the individual block, the 
face patterns, the absorption char- 
acteristics of the glass, the shading 
effect of the mortar joints and the 
energy distribution of the incident 
solar radiation. 

The principal purpose of this re- 
search report is to present solar en- 
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ergy transmitting characteristics. 
Data on heat conduction through 
the panel under steady state nat- 
ural weather conditions are given. 
The problem of heat flow from the 
inside surface of the panel to the 
indoor surroundings as it is related 
to solar irradiation is considered 
only to the extent of giving approx- 
imate values of the magnitude and 
time of occurrence of peak heat 
gain. Further experimental work 
and analysis are required before a 
complete solution of this problem 
can be presented, especially with 
regard to relating instantaneous 
heat gains to system load. 


Experimental Procedure 
The Calorimeter 


Except for some minor changes 
the calorimeter used in these stud- 
ies and the instrumentation were 
essentially as described in some 
detail in previous reports.**" Fig. 1 
shows a glass block panel in place 
for test. In February 1949 a 
convection-compensated radiometer 
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Table 1—Description of Glass Block 
Patterns 





s- D- Indoor 
y surface 


A- Outdoor / 
surfoce \ 


IN €- Cavity 
partition 








Elevation Section of Hollow Glass Block to 
Indicate Location of Surface Patterns 


Type I —Smooth Face 
A,D: Smooth 
B: Wide vertical ribs or flutes 
C: Wide horizontal ribs or flutes 
E: None 
Type Il —Semi-Light Diffusing 
A,D: Narrow vertical ribs or flutes 
B,C: Etched or stippled 
E: None 
Type Ill—Light Diffusing 
A,D: Narrow vertical ribs or flutes 
B,C: Etched or stippled 
E: Glass fiber screen 
Type IV—Light Diffusing 
A,D: Close pitch deep horizontal corru- 


gations 
B,C: Vertical light diffusing prisms 
E: None 


Type V —Light Directing 
A.D: Close pitch deep vertical corru- 


gations 
B,C: Horizontal Light directing prisms 
E: None 


was installed to measure the long 
wave length radiation from the 
ground surroundings and the sky 
that is incident on the panel area. 


The Test Panels 


The blocks were set in wood 
frames using a sand-cement mortar 
to which a small amount of lime 
was added to improve consistency. 
Standard anchors and wall ties 
were set in the joints at intervals 
designated by the manufacturers. 
The description of the panels ap- 
pears in Table 1. 


Temperature Measurements 


Measurement of the panel surface 
temperature was an essential part 
of the experimental technique. The 
panel area was divided into four 
squares of equal area. A single cen- 
trally located block in each of two 
diagonally located areas was se- 
lected for thermocouple installa- 
tion. On each of these blocks, five 
thermocouples were cemented into 
shallow grooves cut into the block. 
Two other couples were located in 
the mortar joint adjacent to the 
block. The paralleled reading of 10 
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Table 2—Transmittances of Glass Block Samples for Normally Inciden .,),, 
Radiation 








A. Computed from Spectro-photometric Data for Spectral Range 0.30 — 2.10 Mic: 





~ Values for Values Adjusted 1 
Sample Tested 4-In. Thicknes 
Thickness Avg. Avg. “ 
Sample | In. | Transmittance | KL KL Trans 
A 0.496 0.870 0.0491 0.0247 
B 0.494 0.816 0.1232 0.0622 





B. Measured in Sunlight with Smithsonian Silver Disk Pyrheliometer 


| Values for Values Adjust 
Sample Tested 14-In. Thick 
Date of | Thickness Trans- Avg Avg 
Sample Test In. mittance KL KL Trar 
A-l 7-15-48 0.166 0.89 0.022 0.033 0.8 
A-l 8 -9-48 0.166 0.88 0.037 0.057 
A-2 8- 9-48 0.215 0.88 0.036 0.039 0.5 
B-l 7-15-48 0.292 0.87 0.053 0.046 0.8 
“Based upon Moon’s* energy distribution for air mass 2; ordinates at 0.05 micron i 


couples in the block and a similar 
observation of four couples in the 
mortar joint, weighted for relative 
area of glass and exposed mortar 
joint, gave the average panel sur- 
face temperature. 


Results Obtained 


Spectral Transmittance 
Characteristics 


Flat polished samples of glass 
made from the same melts that were 
used to manufacture the glass block 
on which the heat flow studies were 
made were subjected to spectro- 
photometric tests. With these data 


transmittances for normally 
dent solar radiation were computed 
for two typical samples. The result 
are given in Table 2, part A. Th: 
average value of KL (the product 
absorption coefficient K, per 

and thickness, L, inches) for each 
sample was determined and used t 
compute the KL and the transmit- 
tances for a % in. thickness. The 
transmittance, rt, is related to KI 
as follows: 


t=e-*" / 1.004 


where 
e=the Naperian base of nat 
logarithms. 





Fig. 1—Calorimeter with glass block panel in place 
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Part B of the same table gives the 
results of pyrheliometer tests made 
on samples taken from the blocks 
themselves. 


transmittance of Diffuse Solar 
Radiation 

Table 3 lists the diffuse radiation 
transmittance of the five glass block 
panels tested. These were obtained 
by means of the calorimeter appa- 
ratus, and are averages of no less 
than six tests conducted at temper- 
atures such that heat leakage cor- 
rections were at a minimum. 


Table 3—Transmittance of Diffuse 
Solar Radiation by Eight-Inch Glass 
Block Panels 





Panel Type Transmittance 
Range Average 
I 0.22-0.33 0.27 
Ul 0.18-0.32 0.27 
mi 0.11-0.26 0.19 
IV 0.09-0.22 0.15 
Vv 0.13-0.21 0.16 








Transmittance of Direct Solar 
Radiation 


To determine these values fixed 
angle tests were run in such a way 
as to determine effects of the mor- 
tar joint. One set of tests was run 
with the panel in such position that 
at all times the sun’s rays lay in a 
plane which was perpendicular to 
the panel and parallel to the verti- 
cal mortar joints. This is referred 
to as Case I. In these tests the 
shading effect was due only to the 
horizontal mortar joints. In a sec- 
ond set of tests, referred to as Case 
II, the sun’s rays lay in a plane 
which was perpendicular to the 
panel but parallel to the diagonal 
line across the panel. Here both 
vertical and horizontal mortar 
joints shaded the glass opening. 
The results of these tests are shown 
in Fig. 2. 

Because pattern effects are com- 
bined with mortar joint shading, 
the area within each pair of curves 
does not necessarily represent all 
the transmittances possible for any 
one angle of incidence. To include 
all possibilities test data were 
plotted on polar coordinates with 


the radial scale as azimuth-differ- 
ence angle and the angular position 
as solar altitude. The azimuth- 
difference angle is the angle be- 
tween the projections of a wall and 
of the sun’s rays on a horizontal 
plane. The solar altitude is the 
angle between the sun’s rays and a 
horizontal plane. The values from 
the fixed angle tests were plotted 
together with test results from fixed 
position tests with south, southwest, 
and west orientations. These data 
gave a sufficient number of points 
so that lines and areas of constant 
transmittance could be drawn. Fig. 
3 shows the smoothed iso-transmit- 
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tance curves for the five panels. 
Fig. 4 illustrates the agreement be- 
tween the curves for Type I and the 
test points. 


Heat Gains From Absorbed 
Solar Energy 


A considerable portion of the in- 
cident solar radiation may be ab- 
sorbed by a glass block panel, re- 
Sulting in a rise in temperature of 
the outdoor and indoor surfaces. 
Part of this absorbed energy is 
stored in the panel, part is lost from 
the indoor surface by convection 
and radiation, and the rest is lost 
to the outdoor surroundings by ra- 

















Cose I: Sun's roys 
—o—o— poralie! to 
plone ABC 


Cose I: Sun's roys 
~~ -«— porailel to 
plone EBC 


6: Angle of 
incidence 


Fig. 2—Transmittance of direct solar 
radiation by 8-in. glass block panels in 
vertical walls 
































UNIVERSITY OF MICHIGAN LIBRARIES 


® JOURNAL 
SECTION 





diation and convection. The frac- 
tion absorbed depends upon: 


1. The area and absorptivity of ex- 
posed mortar joints, 

2. The angle of incidence, 

3. The path length of the reflected 
and transmitted rays, and 

4. The absorption coefficient of the 
glass. 

The mortar joints, with the ad- 
jacent glass webs, form a path of 
relatively high thermal conductivity 
to the indoor side. The angle of in- 











Fig. 3—Direct solar radiation iso- 
transmittance curves for 8-in. glass 


block panels in vertical walls 


Note: Transmittance values are in percent 
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cidence determines to a consider- 
able extent the amount of radiation 
which passes through the outdoor 
surface only to be trapped in the 
interior by the mortar joints. The 
fraction of the absorbed energy 
which leaves the indoor surface de- 
pends upon the indoor and outdoor 
boundary conditions for radiative 
and convective heat transfer and 
the heat capacity of the panel. The 
latter tends to diminish the ampli- 
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SOLAR AZIMUTH-DIFFERENCE ANGLE 











. o* 60° 
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SOLAR AZIMUTH-DIFFERENCE ANGLE 


Fig. 4—Comparison of test data with 
iso-transmittance curves for 8-in. Type 


1 block 


tude of the heat wave and causes it 
to lag behind the time occurrence 
of the external effect which pro- 
duces it. 

In order to determine the diurnal 
cycle of solar heat gain, a number 
of tests have been made in which a 
panel was held in a fixed position 
Most of these tests were started be- 
fore sunrise and were continued un- 
til after sunset. Data were taken at 
15-min intervals. 

It is not possible at this time to 
present an analysis of the heat gain 
due to solar energy absorption and 
its relationship to the factors pre- 
viously mentioned. Instead approx- 
imate values are given of the frac- 
tion of the incident solar energy 
that is dissipated from the indoor 
surface at the time of maximum 
total heat gain. This fraction has 
been determined by treating the 
data obtained in the fixed position 
tests in the following manner. The 
heat gain by the calorimeter via 
radiation and convection from the 
indoor surface of the test panel 
was computed in Appendix A (to be 
published with paper in ASHVE 
TRANSACTIONS, Vol. 55, 1949). This 
quantity was then adjusted to a 
zero indoor-outdoor temperature 

differential by multiplying the value 
of U for the panel (see the next 
section) by the differential existing 
under test conditions. This product 
was added or subtracted if the out- 
door temperature was lower oF 
higher respectively than the indoor 
temperature. A second adjustment 
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Table 4—Approximate Fraction of Incident Solar Radiation Which Enters an 
Enclosure at Time of Maximum Rate of Heat Entry Thro 8-Inch Glass Block 
(Zero Indoor-outdoor temperature differential; August 1; deg north latitude) 





—_—" 


was made for the effect of absorbed 
diffuse radiation on heat gain by 
convection and radiation. The cor- 
rected value was then divided by — | 








Direct Incident Radiation Diffuse Radiation 


the incident direct radiation. These — 














results and the approximate time  7,°<s ae Fractional Gain Fractional Gain 
: the peak gain occurs during mid- | ber [Cm 8) a, Oe | com 
summer at about 40 deg north lati- (Sun Time) | —_ 7 (Measured) |(Approx.) e__F | (Measured) | (Approx.) 
~ nted in Table 4. Also —. <2 ; a Rae : Core ren 
t. tale ake press _— x ; South 1 pm. a ae oe: ine pie 
' listed is the fraction of the incident West 5 p.m. 0.18 0.45 0.63 . . < 
ore diffuse solar radiation which passes me South ‘om 0.23 0.10 0.33 oo a ad 
indoors by way of absorption and West 5 p.m. 0.18 0.42 0.60 . : 
= = South 1 p.m. 0.20 0.08 0.28 
nae conduction. These values have also an te = + a. - én 0.19 029 
; been corrected to zero indoor-out- 
South 1 p.m. 0.17 0.03 0.20 0.15 0.15 0.30 
door temperature differential. The IV West 5 p.m. 0.19 0.15 0.34 5 
a fraction of direct radiation trans- s South ape) a ® oj 
om mitted at the time of maximum West 5 p.m 0.18 017 = oss O15 - 


heat gain and the fraction of dif- 
fuse radiation transmitted are also 


listed. 


Overall Coefficients of Heat Trans- 
fer and Panel Conductances 


The heat flow quantities were de- 
termined by averaging the results 
of two computations. In one the 
radiation exchange and convection 


acteristics of a given glass block 
panel, it is of interest to compare 
test results with computed results. 
Consider the transmittance of an 





















































ron Table 5 lists the results of tests heat transfer between the calorim- eight inch block consisting of two 
sted made out-of-doors to determine eter surface and the indoor side of 14-in. thick faces, 734 in. sq, flat and 
ih " overall coefficients and panel con- the test panel were computed. The parallel and connected by 35% in. 
_ ductances. Following previous prac- second was determined from the webs % in. wide. Such a block cor- 
ad tice’ the overall coefficient of heat heat supplied to the calorimeter by responds roughly to Type I, which 
“oot transfer, U, is based upon the heat the fluid system minus the heat has a fairly simple pattern on the 
- flow through the panel per square leakages. The calculations follow cavity surfaces only. The average 
te foot area divided by the tempera- the general procedure outlined for thickness of the block faces is ap- 
ture difference between the calo- computing solar energy transmit- proximately % in. Table 2 shows 
- rimeter surface and the outdoor air. tances as given in Appendix A (to that at normal incidence, glass of 
me. The panel conductance, C, is the be published with paper in ASHVE this thickness transmits about 88 
= same heat flow quantity divided by TRANSACTIONS, Vol. 55, 1949). In percent of normally incident radia- 
- the temperature difference between addition small corrections, based tion. The corresponding transmit- 
a the indoor and outdoor surfaces. In upon heat meter measurements, tance of the two faces is 77.5 per- 
wd the tests weather conditions were were made to account for heat leak- cent; that of the web is 46 percent. 
= stable enough so that the panel was age at the perimeter of the panel. The block as a whole would trans- 
wen in thermal equilibrium with its sur- The two values checked within 2 to mit about 66 percent. The corre- 
he roundings for a period of several 7 percent. sponding transmittance of the Type 
“ hours. The tabular values for these I panel is 52.5 percent. A small part 
, tests are averages of several one %@r Energy Transmittance of the difference is due to the fact 
ia hour periods during which readings, In order to understand the con- that the web area, measured at the 
" taken at fifteen minute periods, tributions of face patterns and mor- outer surfaces, is not fully effective 
5] showed no significant change. tar joints to the transmitting char- as transmitting area. The remain. 
. Table 5—Over-All Coefficients of Heat Transmission, U, and Conductances, C, of Glass Block Panels 
S <== —EEE = a 
a Block | Wind Temperatures (Fahrenheit) Heat c x é uv 
, ‘ol Time of | Cox- | Calorimeter | Panel Surfaces ae was ve 
| Test E.S.T. po iy “=e tneldence dition |——— | re Indoor | Outdoor medoor ‘oy #5, © 
15-49 1:00-5:15 a.m. , <2 3.0 4s Cer 42 730 S86 437 2391 17.6 1.18 0.50 
: 37,849 10:45 p.m.-3.30 a.m. I 8 3.5 0 Clear 72.3 70.9 56.0 37.7 31.9 18.0 0.98 0.45 
16-49 7:00-8:15 p.m. ll . 85 Sheltered O'cast 74.1 72.9 59.0 36.7 29.3 17.2 0.74 0.38 
3-23, 24-49 11:00 p.m-2:30a.m._ III 8 3.1 0 O'cast 75.5 74.5 62.4 44.6 37.0 14.5 0.81 0.38 
28 to 10:45 p.m-1:00am. V - 78 90 O’cast 71.6 69.7 50.3 27.1 19.2 25.4 1.09 0.48 
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der of the difference probably can 
be attributed to the face pattern it- 
self. Inspection shows that there 
are small areas of total or partial 
reflection distributed over the sur- 
face. 

The shading effect of the mortar 
joints will now be discussed. To 
simplify the problem, the panels 
will be considered as made up of 
7%, in. squares of flat glass 334 in. 
apart with the glass web and mor- 
tar joint partitions replaced by thin 
non-reflecting partitions. Fig. 5 
shows the computed transmittances 
for such a panel. Curve A is the 
transmittance curve for two sheets 
of % in. glass. Curve B shows the 
shading effect of a single joint 
(Case I) and curve C shows the 
shading effect of two mortar joints 
(Case II). Curves D and E are the 
Case I and Case II curves of Fig. 2 
for the Type I block adjusted for 
the mortar joint area. At angles of 
incidence in excess of 30 deg, the 
agreement is reasonably good in 
spite of pattern effects. This agree- 
ment can be explained by two facts: 
(1) if there had been a web in the 
ideal block, about half of it would 
have been eliminated as transmit- 
ting area by the shading effect of 
the joint, (2) the cavity surfaces 
are actually fair reflectors so that 
the rear or indoor surface of the 
block receives and transmits radi- 
ation that otherwise would never 
have reached it. This probably ac- 
counts for the fact that zero trans- 
mittance occurs at higher incident 
angles than would be predicted 
from the geometry of the block. 

The curves for the Type IV and 
Type V block are extreme examples 
of the effect of face pattern. This 
is especially true of the Type V 
block, which has horizontal light 
directing prisms on the cavity faces. 
A drawing board analysis was made 
for incident angles of zero and 45 
deg. The problem of tracing the 
rays through the block was simpli- 
fied by considering the outer sur- 
face to be flat. It was found that 
at normal incidence roughly 75 per- 
cent of the incident radiation was 
totally reflected. The reflected rays 
left the front face at an angle of 
about 20 deg so that one would ex- 
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Fig. 5—Computed transmittance for 8-in. block 
compared with transmittances of Type 1 panel 


pect the transmittance at 20 de- 
grees incident to be about the same 
as at zero incidence. The Case I 
curves are in agreement with this 
analysis. At 45 deg there was little 
reflection except that normally as- 
sociated with the various glass-air 
boundaries. The rays were bent 
upwards at an angle therefore tend- 
ing to counteract the shading effect 
of the mortar joint. The result was 
that at 45 deg the transmittance 
was about the same as for the Type 
I block. 

The curves for the Type IV block 
show that the face pattern, de- 
signed to diffuse the incident radi- 
ation, reduces the transmittance to 
very low levels. The similarity of 
the Case II curve of this block and 
that of the Type V block is striking, 
but not at all unexpected. In both 
cases the pattern presented to the 
sun’s rays was essentially the same. 
Test data for the Type IV panel in 
the region of !ow solar altitude and 
the middle values of azimuth-dif- 
ference angle were not extensive 
enough to permit extrapolation. In- 
formation recently received from 
the field indicates that the Type IV 
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panel is often installed rotated 9% 
deg from the position in which the 
panel was set in the calorimeter 
Until additional data are secured 
the curves as presented should be 
used only for installations corre- 
sponding to the test conditions 

The pattern of Type II affects the 
transmittances about as would be 
expected and shows that its diffus- 
ing nature reduces the transmit- 
tance rather little as compared to 
Type I. The addition of a glass fiber 
screen, on the other hand, (Type 
III) markedly reduces the trans- 
mittance. 


Use of the Transmittance Curves 


Fig. 3 makes it possible to select 
the transmittance of vertical panels 
for any orientation, location and 
time of day. With suitable data re- 
lating direct solar intensity to solar 
altitude, the amount of solar radia- 
tion transmitted can be deter- 
mined satisfactorily. In view of the 
data given in Table 2, it is believed 
that the effect of variations in ‘he 
distribution of solar energy 
transmittance is not large. 

When solar intensity data can De 
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correlated with other weather de- 7 Ta a 90 
sign data, design tables of instan- 2 Jacl creng needa agsediconeetareemaone 
tancous sates of heat gain can be u ‘ : ll enente Gur euinting 
made up for each block type for g tT | Guree ter 80 
yarious localities throughout the pe ieee 760 mm Borometric Pressure 
country. As an interim measure - i\f ae Gen tes Ge ea” 
and one offering some degree of « ——s 1C. Soler intensity at Cleveiond, S770 
w April 3, 1947 (PM) 
flexibility, it is suggested that Fig. 3 a J Ft ety SO ee 
be used with tables such as Tables 2 Aug 27, 1947 (PM) ‘| 
6 and 7. Table 6 gives the solar ® 300-— }——4—— —_+_+___4_}_1___lgg y, 
altitudes and cosines of the incident = | cas Pras ws 
angle for variously oriented vertical - [ | | ot? 3 2 2 ee ee - 
walls at 40 degrees north latitude “4 oe —, —}+— = —so ~ 
with a solar declination of 18 de- 2 eres sO a) 
. = Se Ee — _ > 
» grees north (Aug. 1). Table 7 gives x hee r 
» solar altitudes and the azimuth- = 200:—1— AS By 405 
difference angles for the same lati- z = q z 
tude and season. Use of these tables z ‘-;.. T wi ‘J ¢ i Ses so co < 
for any time between May 1 and a rae Rot Pot -— PX 2-4-- -=55 8 
August 15 will not lead to serious s oF. 
error. These tables are similar to z ee Wy [ANT SI “4 a 
Tables 8 and 22 of Chapter 15 of 100} 2 NE ea —} tO 
the HEATING, VENTILATING, AIR Con- S a fiw Se 
DITIONING GUIDE 1949. -r x @ re a ee ~~ a oe oe 
Fig. 6 presents several curves « lL =o pa 2S Lt 10 
(B,C and D) of direct solar radia- 3 | | | Th eae 
tion intensity on a plane normal to = 77> = —) =e Ce | oe . ot | 
the sun’s rays, plotted against air ~ io eS ae Wad 8p SN rR _lo 
mass which, at sea level and stand- ' . sd ° 5 
AIR MASS 
on ard pressure, corresponds to the so- - ; : 
Ae lar altitudes given on the right Fig. 6—Intensity of direct solar radiation on clear days at 
he Cleveland 
er 
ed Table 6—Cosine of Incident Angle for Variously Oriented Vertical Walls and a hand ordinate. Air mass at any 
be Horizontal Plane and Solar Altitude solar altitude may be found from 
e- __ (For 18 deg declination north (Aug. 1) and 40 deg north latitude) curve A Fig. 6. For elevations 
| Solar | above sea level the air mass corre- 
he lm — Orientation of Wall sponding to a given solar altitude is 
be —— CO . aontaquemay reduced in direct proportion to the 
s- _* — oS ee ie s _SW_ Horiz barometric pressure for the given 
t- ; }H aa [a co ca oa 0.010 station. Values given by curve B 
to } ; — 0.079 —— one ose 0.388 are in most cases identical with 
or 9 3 455 0.337 0673 cone a. aan those in Table 5 Chapter 15 of THE 
re - 2 56.0 0.129 0475 0.542 0.292 0830  GurIpDE 1949 and are the basis of the 
‘ 1 64.5 0.246 0424 0.354 0.076 0.903 . 
3. 12 68.0 0.000 0.265 0375 0265 0927 present tables of design solar heat 
* . é . gain for single ordinary window 
=== : os cee nek Phe ee . = es Pisa etal glass. The curves for Cleveland il- 
Talia Soi RARcrcnss ‘ate, Begwens, fer Vertously Octented Vertenh Menlo SO some extent the varia- 
t Walls and Solar Altitude tions in intensity possible on cloud- 
s (For 18 deg declination north (Aug. 1) and 40 deg north latitude less days. With data such as these 
d | ‘ioe “s - aes and Table 6 the irradiation of a 
Local Mean Altitude, Orientation of Wall wall can be readily computed 
r i a = ~— a ~ The diffuse intensity on a vertical 
be N NE E SE s sw wall used in Table 18 of THe GuiIve 
5 7 0.5 24 69 -— le a is of the order of 20 Btu per (hr) 
6 , 11.5 14 59 76 31 ; 
7 5 23.0 5 50 85 40 (sq ft). It is of interest to note that 
| - : ms * > R. similar values were observed in 
10 2 56.0 14 59 76 31 Cleveland in 1948 when the solar 
a - i —r = ~ : intensity was somewhat in excess of 
‘ eurve B. On the other hand the 
P.M» n NW bed ow . c= diffuse values associated with curve 
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D were of the order of 40 Btu per 
(hr) (sq ft). An example illustrat- 
ing the use of Fig. 3 and Tables 6 
and 7 may now be given. 


Find the solar energy transmitted by 
a wall of Type I block facing southwest 
at 2 p.m. sun time. 


From Table 6 the cosine of the inci- 
dent angle is 0.542; the solar altitude is 
56 deg. From Fig. 6 the standard direct 
solar intensity on a normal plane is 280 
Btu per (hr) (sq ft); on the vertical 
plane it is 0.542 times 280 or 151.7 Btu 
per (hr) (sq ft). From Table 7 the 
azimuth-difference angle is 76 deg. For 
this angle and an altitude of 56 deg, the 
transmittance is 0.18. From Table 3 the 
diffuse transmittance for this type of 
block is 0.27. The total solar energy 
transmitted is 0.27 times 20 plus 0.18 
times 151.7, or a total of 32.7 Btu per 
(hr) (sq ft). It should be realized that 
this instantaneous gain does not neces- 
sarily produce an equal instantaneous 
load on the system because of internal 
heat storage effects. 


Total Heat Gain 


It is emphasized that the values 
of solar energy gain by convection 
and radiation from the indoor sur- 
face as given in Table 4 are rough 
approximations only. Although most 
of the values were determined di- 
rectly from test conditions, the 
boundary conditions governing heat 
transfer by radiation and convec- 
tion and the cyclic variation in 
solar intensity were by no means 
identical. 


Therefore the values for one type 
of block do not necessarily indicate 
its performance relative to another 
type or even the same block with 
another orientation. Further analy- 
sis of the data is required to deter- 
mine with more precision the rela- 
tionship of heat gain to boundary 
conditions. 

As pointed out in previous papers 
and elsewhere in the literature, the 
heat gain data determined by these 
tests are instantaneous rates of 
heat release to a conditioned en- 
closure. Because of the quick re- 
sponse of the apparatus they were 
also instantaneous cooling loads on 
the calorimeter system. This is far 
from true in actual installations. 
Because the interior structure 
stores up much of the solar energy 
directly transmitted by a glass block 
panel and that emitted by the panel 
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as low temperature radiation, the 
load imposed on a cooling system is 
ordinarily much less than the in- 
stantaneous heat gain from the 
panel. The effect varies with the 
distribution of radiant energy 
transmitted by the panel, the heat 
capacity of the structure, and the 
method of cooling. 


Overall Coefficients of Heat 
Transmission 


Because overall coefficients of 
heat transmission are dependent 
upon the indoor and outdoor 
boundary conditions for convective 
and radiative heat transfer, the 
fundamental heat conducting char- 
acteristic of a given glass block 
panel is best indicated by its con- 
ductance. Inspection of the data of 
Table 5 shows that the conduc- 
tances of eight inch block panels, 
with the exception of Type III, av- 
erage about 1.1 Btu per (hr) (sq ft) 
(F deg). Since wind velocity and 
direction and radiation exchange 
affect the surface temperature dis- 
tribution, the panel conductances 
may be dependent to some extent 
on these influences. This is indi- 
cated by the values given for the 
Type III block and shows that addi- 
tional tests would be desirable. 

The conductance of the Type III 
panel is markedly lower because of 
the glass fiber screen which divides 
the cavity. This screen principally 
affects the transfer of radiant en- 
ergy across the cavity. Since the 
air pressure in the cavity is approx- 
imately one-third of an atmosphere, 
the convection heat transfer across 
the cavity is probably so small that 
the addition of the screen can have 
but little effect. 


Summary 


Transmittances of five eight-inch 
glass block panels have been deter- 
mined for direct and diffuse solar radi- 
ation by calorimeter tests. Transmit- 
tance curves and suggested tables of 
solar angles for design use have been 
presented. Estimates of the amount and 
time of maximum solar heat gain for 
south and west walls have been given. 
Overall coefficients of heat transmission 
have been determined under steady 
state, natural weather conditions by 
means of the calorimeter apparatus. 
The results of the investigations may 
be summarized as follows:. m~-75 


1. The shading effect of the mo ta; 
joints is a principal factor in estab 
ing the solar energy transmitting 
acteristics of glass block panels, ex 
in the case of prism-type blocks. [p- 
creasing obscurity of pattern design 4 
use of screens reduce energy trans 
tance proportionately. 

2. The light directing characteristic. of 
the prism-type blocks cause their tr \s- 
mitting characteristics to depart con. id- 
erably from the trend indicated by 
mortar joint shading. 

3. Heat gain data due to absorbed 
solar energy must be recognized as 
approximations that are subject to con- 
siderable variation and therefore must 
be used with caution. 

4. If design boundary conditions of 
heat transfer had existed during the 
tests, values of overall coefficients fo, 
glass block panels would be somewhat 
higher than those presented. The pos- 
sible influence of boundary conditions 
on panel conductance needs further 
study. 
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DISCUSSION 


J. N. Lavermore, Detroit, Mich., sug- 
gested that the authors should make an 
effort to separate radiant and convected 
heat released from the interior surfaces 
of the glass block exposed to sunshine. 
He also suggested that the paper should 
include a practical example of the 
method to be followed in applying the 
heat transfer data given in the paper. 

Written discussions of the paper were 
received from H. B. Vincent, Toledo, 
Ohio; E. W. Conover, Detroit, Mich.; 
J. P. Stewart, Syracuse, N. Y.; A. H. 
Baker, and D. D’Eustachio, both of 
Port Allegany, Pa. 


Mr. Vincent stated that the authors 
had been very modest in describing the 
instrumentation and measurement pro- 
cedure. He felt that the improvements 
which the authors had made in the in- 
strumentation and testing technique 
were extremely important in improving 
the precision of measurement and fa- 
cilitating duplication of results. He sug- 
gested care in applying the information 
presented in the paper to actual struc- 
tures because the measurement device 
used for the tests described differs fun- 
damentally from a structure designed 
for occupancy. Further work will be 
required in developing methods of ap- 
plication of the data obtained by test. 


Mr. Conover pointed out the need for 
developing a simplified method of cal- 
culation for design purposes. He re- 
quested amplification of a number of 
points, and questioned the correctness 
of the method of computing the ap- 
proximate fraction of incident solar ra- 
diation values shown, presented in 
Table 4, and using values of U ob- 
tained during night tests. He believed 
that the value of U should be different 
for panels heated by solar radiation. 
Mr. Conover pointed out that the 
values of U given in Table 5 were 
determined by night tests, and since 


wind velocities were low, a correction 
should have been made for conditions 
of a 15-mile wind outside, and natural 
convection on the room side. Mr. 
Conover also inquired about the meth- 
od used of determining the air pressure 
existing in the cavities of the Type III 
panel. 


Mr. Stewart stated that the authors 
had added another valuable chapter to 
the information on solar transmission 
through glass materials. He pointed out 
the agreement obtained between trans- 
mittance values measured by the 
pyrheliometer and the values computed 
from spectro-photometric data. It was 
suggested that the heat gain through 
glass block be arranged in some simpli- 
fied tabular form suitable for use in 
Tue Guipe.* Mr. Stewart also asked 
whether the approximate time lag in 
convection and radiation heat flow 
through the glass block could be ob- 
tained for heat gain due to direct inci- 
dent radiation. 


Mr. BAKER pointed out that spectral 
transmittance curves had been obtained 
for various glasses used in the tests de- 
scribed in this paper. The general pur- 
pose was to determine what effect the 
spectral transmittance of the glass 
would have upon the overall solar en- 
ergy transmittance of the glass block 
wall construction. He therefore sug- 
gested that the spectral transmittance 
curves be presented, and that the au- 
thors express their significance. 


Mr. D’Evstacuio pointed out that 
since great care had been taken to 
obtain reliable data, the results should 
be reduced to a form applicable to 
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practice as rapidly as possible. The 
variation in characteristics of block 
patterns from those listed in Table 1 
should be determined. Correction should 
also be given for effect of placing 
blocks with corrugations in a vertical 
rather than horizontal position. It was 
also mentioned that a single test which 
might be used to classify new block 
designs into the present grouping 
would be desirable. 


Cyrit TASKER gave a brief resumé of 
the work being conducted at the 
ASHVE Laboratory to determine solar 
heat transmission through various ma- 
terials. 


AvurtHors’ CLosure: In reply to Dr. 
Baker, the authors submit Fig. A, spec- 
tral transmittance curves of glass 
samples, % in. thick, made from the 
melts used in the manufacture of the 
blocks studied at the Laboratory. The 
normal incidence transmittances are 
seen to be relatively constant over that 
part of the solar spectrum which con- 
tains most of the sun’s energy, namely, 
0.4 to 1.0 microns. Therefore, one 
would expect that differences in the 
energy distribution of the incident ra- 
diation would affect the transmittance 
values no more than the probable per- 
centage of error in the determinations 
with the calorimeter apparatus. This 
percentage of error is estimated to be 
of the order of 3 to 5 percent, and is de- 
pendent somewhat upon test conditions 
Possible exceptions to this statement 
are the Type IV and Type V blocks 
where the transmittance is reduced by 
the reflection characteristics of the 
cavity prisms. At some angles the path 
length becomes long enough, due to in- 
ternal reflections, so that the absorption 
is high and transmittance much lower 
in the infra red than in the visible por- 
tion of the spectrum. 

Mr. Conover quite properly questions 
the correctness of adjusting to a zero 
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Fig. B—Iso-transmittance curves for 
Type IV block with prisms horizontal 
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indoor-outdoor temperature differential 
the gain by convection and re-radiation 
from sunlit panels by using U values 
from night tests. Our data on outdoor 
surface conductances are not yet so 
accurate that much refinement is justi- 
fied at this time. In making the adjust- 
ment no attempt was made to allow for 
differences in wind velocity and radi- 
ant exchange conditions. In all cases 
the adjustment was of the order of 5 to 
10 Btu per (hr) (sq ft) except for the 
panel of Type III block. The fractional 
gain values for this block must be re- 
garded as being subject to considerable 
possible error because 30 to 50 deg 
temperature difference existed in these 
tests. Though expressing radiant and 
convected heat gain data as fractional 
values of the incident radiation is a 
convenient method when one is con- 
cerned with peak heat gain, it has little 
value for later hours of the day because 
of time lag effects. After sundown this 
fraction can become infinite. 

Mr. Conover states that the data on 
overall coefficients indicate that Tue 
ASHVE Guie values of U may be too 
low. Since the panel conductances are 
low, a considerable increase in surface 
conductances will cause a relatively 
smaller increase in the U value. There 
also is still some question as to how 
much a given change in surface con- 
ductance will affect panel conductance. 
More data must therefore be obtained 
to determine what changes can be made 
in THe Guive values. 

The approximate pressure of the 
block cavity was obtained from the 
manufacturers and presumably was 
estimated from a knowledge of the 
temperature of the block at the time 
the two halves are pressed together for 
sealing. 

Whether the description of curves of 
Fig. 5 explains disagreement instead of 
agreement is probably a matter of point 
of view. A better understanding of 
mortar joint shading and pattern ef- 
fects would have been obtained had a 
clear block been studied. Perhaps this 
can be done as a part of future work. 

There is no direct reference in THE 
Guie to the value of 20 Btu per (hr) 
(sq ft) diffuse irradiation of vertical 
surfaces used in making up the data for 
single window glass in Table 18, Chap- 
ter 15 of THe Gume 1949. This is ap- 
proximately the value agreed on by 
C. M. Ashley and the senior author 
when the former prepared a revision of 
Chapter 15 some years ago and the 
latter prepared Table 18. Actually the 
value was made to vary with solar 
altitude. 

In reply to Mr. D’Eustachio’s com- 
ments regarding the transmitting char- 
acteristics of the Type IV block when 
the corrugations are vertical, the au- 
thors submit Fig. B. This shows iso- 
transmittance curves for this type block 
with the corrugations vertical, that is, 
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prisms horizontal. Additional test work 
completed after the paper was sub- 
mitted for publication made it possible 
to give more complete data on this 
block than was given in the paper. 
Considerable computation is required 
to transpose curves obtained for a given 
block in one position to curves that 
show its performance in a _ position 
which is 90 deg from the first. 

The authors can suggest no wholly 
satisfactory single test that could be 
used to classify new block designs into 
the present grouping of five types. 
However, since light is in some ways 
easier to measure, it might be possible 
to insert a single block in the opening 
of an integrating chamber surfaced 
with a non-reflective light sensitive 
material. If this surface were calibrated 
in terms of the light source, transmit- 
tance might be determined for various 
angles. The convection and radiation 
gain could be closely estimated from 
the data for the block which applies 
most closely to the unknown. 

Mr. Livermore suggests that the ra- 
diant heat and the convected heat re- 
leased from the interior surfaces of the 
sunlit glass block be separated to facil- 
itate relating instantaneous loads to 
apparatus load. This has been done in 
working up the test data for this re- 
port and all previous reports. A sample 
set of data given in the Appendix to be 
published in the Transactions shows 
these computations. In the calorimeter 
apparatus used, the convected and ra- 
diated heat are roughly in the ratio of 
one to five. Convection is low because 
air motion is due entirely to natural 
means. In actual buildings the air mo- 
tion due to air distribution systems 
would cause this ratio to be more near- 
ly one to two. 

The authors would like to have elab- 
orated on the results given in the paper 
and to have shown how the data might 
be applied to actual engineering prob- 
lems. An attempt was made to illus- 
trate the use of the iso-transmittance 
curves, the solar intensity curves, and 
the tabular values of altitude and azi- 
muth difference angle. However, lack 
of space and the necessity of meeting a 
deadline made it impossible to do more 
than this. 

In reply to Mr. Stewart, the convec- 
tion and radiation heat flow lagged by 
about one hour behind the incident ra- 
diation curve for south and west walls. 
The fact that curves C and D of Fig. 6 
are both below Moon’s Standard Solar 
Intensity curve does indicate that for 
the Cleveland area Moon's design 
curve, which is used in THe Gume 
1949, is too high for days which pro- 
duce the greatest cooling loads. On the 
other hand, for many parts of the 
country Moon’s suggested intensity 
values are too low. 

Mr. Vincent’s question with regard 
to classifying other designs into the 


categories set up in the paper is ir. the 
same vein as Mr. D’Eustachio’s. “o; 
those patterns currently manufact) -e¢ 
it would seem that most would fal! to 
Type I or Type I. For example, t! »s¢ 
with a simple pattern or no patter ai 
all could be classed in Type I with the 
transmittances between zero and 25 jeg 
incident angle adjusted upward a bit 
in the case of block with no patter: 

The patterns with prisms are mich 
more difficult to classify, since trans- 
mittance appears to be so dependent 
upon prism angle and orientation. For 
example, the Type IV block with 
prisms horizontal is, for all practica! 
purposes, an entirely different block 
than the same block with the prisms 
vertical. 

Mr. Vincent quite properly points out 
that the input to the cooling system is 
not readily recognizable from the in- 
stantaneous heat flow data. Professors 
Mackey and Gay in their paper Heat 
Gains Are Not Cooling Loads enable 
one to make some estimate of the in- 
fluence of internal storage effects on 
heat gain of a radiant nature. 





| PERSONALS 





Paul D. Gayman has been ap- 
pointed manager of the Western 
district of Johnson Service Co., with 





Paul D. Gayman 


headquarters at Milwaukee. Mr 
Gayman has been manager of the 
Cleveland branch since 1938. He 
is a past president (1943-44) of 
Northern Ohio Chapter of ASHVE 


a) 


Frank J. McCusker has been ap- 
pointed sales representative of the 
Fitzgibbons Boiler Co., Inc., in the 
Philadelphia area, according to 
John R. Collette, manager of field 
sales for Fitzgibbons. Mr. McCusker 
joins Edgar N. Black, III, and 
William Wetherstine, Jr., in the 
Philadelphia office. 
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Resultant Temperature and Its 


Measurement ' 


A Summary of Two Danish Papers 


By Vagn Korsgaard*, Copenhagen 


F UNDAMENTAL research carried on 
in Denmark during recent years 
has produced results which are of 
general value in the analysis of the 
thermal field in rooms, particularly 
with panel heating. Two very in- 
teresting papers will be briefly sum- 
marized here. The first paper’ deals 
with the definition of resultant 
temperature and the basic require- 
ments which must be fulfilled by an 
instrument to measure this tem- 
perature. The second paper’ pre- 
sents the operating principles, con- 
struction details and calibration 
methods for two different forms of 
resultant temperature thermome- 
ters. 

Introductory familiarity with re- 
sultant temperature as a physical 
quantity may be had by recognizing 
it as the indoor equivalent of the 
sol-air temperature’ which has 
been employed in the United States 
for several years. Resultant tem- 
perature thermometers are merely 
alternative, somewhat refined, and 
calibrated versions of the sol-air 
thermometer“. 


Summary of the First Paper 


This paper presents a precise, 
generalized development of the re- 
Sultant-temperature concept. The 
author describes the thermal con- 


'This paper and two previous papers 
published in ASHVE Jovurnat SecTIon, 
Heating, Piping & Air Conditioning, June 
ind July 1949) are based on theoret cal and 
experimental work performed by the author 
n 1945 at the pe and Ventilating Re- 
earch Laboratory the University of 
Technology of Copenhagen. Denmark, on a 
cholarship from the Council of Technical- 
Scientific Research of Denmark, and written 
while in residence at the ASHVE Research 
Laboratory, March 24 to June 25, 1948. 


rap tllow of the American-Scandinavian 
tion and mechanical engineer. 


‘See numerals refer to references. 


SUMMARY—Resultant tempera- 
ture is introduced as a useful 
quantity for the analysis of heat- 
exchange conditions in spaces 
where the thermal field involves 
the simultaneous influence of 
both radiation and convection. 
Simple instruments are de- 
scribed for its direct measure- 
ment, 


ditions within a room by means of 
what he calls the thermal field of 
the room. This thermal field is 
properly specified only in terms of 
the pattern of resultant tempera- 
ture throughout the space; and 
since the resultant temperature at 
a point may vary widely with the 
direction from the point, this speci- 
fication requires a sequence or dis- 
tribution pattern of values having 
both magnitude and direction. The 
thermal field of a room is further 
characterized by using the term 
source; for example, the thermal 
conditions in an evacuated roum 
with uniform inside surface tem- 
perature are described as a one- 
source thermal field. If the room 
were not evacuated there would ex- 
ist a two-source thermal field. If 
the different parts of the inside 
surface have different temperatures 
there would be a many-source ther- 
mal field, with one source localized 
to the room air and one source lo- 
calized to each of the different 
parts of the inside surface at dif- 
ferent temperatures. 

In a room with a qg-source ther- 
mal field, the thermal conditions 
are governed by g thermal sources. 
Between any one of these thermal 
sources and a unit area A. having 
the temperature v. a partial heat 
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S.. Denmark 


flow is maintained, the magnitude 
of which for the arbitrary thermal 
source is H,. This heat flow is de- 
termined by the temperature dif- 
ference (v, —- v») and by the ther- 
mal resistance R, of the heat flow 
path, as seen from the resistance 
form of the usual equation for heat 


flow, 
R, (=) (Ve i sceavesetns 


It is shown’ both by physical con- 
siderations and by analysis that it 
is possible to substitute for all gq 
partial flows a single quantity 
HH, = (H:+ 8, ... Hp t+ ... He) 
called the resulting heat flow which 
is imagined to proceed from a fic- 
tive source with temperature v; de- 
fined as the resultant temperature 
of the room with respect to the unit 
area Aw». This resulting heat flow 
will pass through a resulting ther- 
mal resistance R,. 

The following equations for de- 
termining the resulting thermal re- 
Sistance and the resultant temper- 
ature are derived’. 


pay Re CPE 
n° 2 R, R, 

i veasdd abled eke (2) 

- (+4 a. xs) 
ZR R, R, 

te Oe est cna ee 


It is pointed out that the result- 
ant room temperature v; is not a 
quantity universally characterizing 
the room, but that it only charac- 
terizes the thermal properties of 
the room relative to a given unit 
area. 
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Fig. 1—Resultant thermometer with 
compensation 


Regarding the measurement of 
the resultant temperature of a 
room it is stated’: 


The measurement is carried out with 
the aid of a thermometer, the principle, 
as in all thermal measurements, being 
that of bringing the thermal feeler or 
detector of the measuring apparatus 
(thermometer bulb, thermocouple junc- 
tion and the like) into thermal equilib- 
rium with the surrounding field. 


Principles for accomplishing this 
may be set forth. 


One-source thermal field 


The measurement is independent 
of the shape and orientation of the 
thermometer detector and may 
therefore be carried out by means 
of, for example, an ordinary fluid 
thermometer. 


Two-source thermal field 


An ordinary thermometer is us- 
ually inadequate for the determina- 
tion of the resultant room tempera- 
ture in a two-source thermal field 
because the results of measure- 
ments in this kind of field to some 
extent are dependent on the shape 
and size of the thermometer detec- 
tor. The room temperature is mea- 
sured relative to the detector, and 
the size and shape of this detector 
will, if the air in the room is mov- 
ing, affect R. (the thermal resist- 
ance for convection), which in turn 
is one of the components determin- 
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ing the resultant room temperature. 
Therefore, if temperature measure- 
ments in two-source thermal fields 
are to be reproducible and compar- 
able to measurements undertaken 
elsewhere they must necessarily be 
carried out with the aid of identical 
thermometers of standard type. 


Three- and many-source 
thermal-fields 


In thermal fields of this kind the 
results of measurements are de- 
pendent not only on the size and 
shape of the thermometer detector, 
but also on its orientation; and 
here too, for the reasons just men- 
tioned, it will be necessary to em- 
ploy a thermometer of standard 
type. Such thermometers most ad- 
vantageously should have a flat 
detector of standardized size, shape 
and surface finish, the face of 
which alone is thermally sensitive, 
while its back should be completely 
heat-insulated in order that no 
thermal impulses may penetrate 
through from the back side and 
affect the detector. Suggestions for 
a standard resultant thermometer 
meeting these requirements are 
dealt with in the second paper’. It 
is stated that, 


By measurement with a _ resultant 
thermometer it is possible to chart 
completely the thermal field of a room 
by determining the room’s resultant 
temperatures relative to the thermome- 
ter detector for any point in the room 
and in any direction. This procedure is 
presumably the best means by which 
to carry out a satisfactory technical- 
scientific study on the thermal charac- 
teristics of a room. 


Summary of the Second Paper 


The resultant thermometers de- 
scribed in this paper are designed 
in accordance with the fundamen- 
tal principles given in the first 
paper; hence, 


The resultant temperature deter- 
mined by means of a resultant ther- 
mometer is measured relative to a sur- 
face unit, namely that of the flat de- 
tector of the thermometer, which is in 
thermal equilibrium with the sur- 
roundings. Inasmuch as the back of 
the detector is completely heat-insu- 
lated and hence thermally insensitive, 
the resulting heat flow H: (determined 
by the Equation 1) passing through the 
detector will be zero, whence follows 


that v: = vm, i.e. the resultant tem; 
ture is measured directly relative 
unit area of surface of the same ¢ 
perature. 


The first type described is a 
sultant thermometer with comp 
sation schematically shown in } ig 
1. Here the thermometer detec or 
(a thin plate of blackened cop 
foil stuck to the flat front of 
apparatus) is insulated towards 
back by multiple layers of brigh: 
aluminum foil with narrow 
spaces in between. To compensat: 
completely for heat flow from t 
detector towards the back an elec- 
trically heated brass plate is main- 
tained at the same temperature as 
the detector plate; this is assured 
by means of a thermocouple with 
one junction on the detector plat 
and one on the brass plate. When 
the apparatus has reached thermal! 
equilibrium with the surroundings 
the temperature of the detector 
plate, or what is the same, the tem- 
perature of the brass plate, is mea- 
sured by means of a thermocouple 
with the hot junction fastened to 
the brass plate and the cold junc- 
tion in ice water in a thermos bot- 
tle. 
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The resultant temperatures mea- 
sured by means of this thermome- 
ter in a known thermal field show 
good agreement with those ob- 
tained theoretically. 

The other type described is a re- 
sultant thermometer without com- 
pensation, schematically shown in 
Fig. 2. It is stated that, 


A resultant thermometer of this kind, 
when the back of the detector is not 
completely impervious to heat, will 
show a resultant temperature different 
from the actually prevailing tempera- 
ture. By measuring with this apparatus 
in a thermal field whose governing 
thermal sources (with their tempera- 
tures and thermal resistances) are 
known, it is possible to determine a 
correction for the readings of the ther- 
mometer. The magnitude of this cor- 
rection will depend on the quantity of 
heat that passes from the back of the 
detector through the insulative layer, 
which quantity can be expressed by the 
temperature difference between the de- 
tector and the rear plate of the appa- 
ratus. Experiments have established 
the wide applicability of this simple 
instrument since it has been found that 
such a correction curve could be de- 
termined with sufficient accuracy. 


Some introductory measurements 
with. the resultant thermometer, 


dealing with the influence of diffuse 
daylight on the thermal field, are 
cited to show that the diffuse day- 
light penetrating through the win- 
dows of a room may have a consid- 
erable influence on the thermal 
field of the room. 


In some remarks regarding the 
applicability of the resultant ther- 
mometer it is said that, 


The range of application of the re- 
sultant thermometer is not confined to 
measurement of thermal fields in 
rooms. The resultant thermometer will 
likewise prove useful for the deter- 
mination of the outside resultant tem- 
perature which is of importance when 
determining the heat loss from a build- 
ing, since, with its direction-determined 
readings, it will be capable of showing 
the structure of thermal field in open 
air. For the computation of the heat 
loss from buildings this furnishes a 
base which is far better than any other 
method so far available, where one has 
to rely on the temperature of the air. 
Measurements of this kind may be in- 
cluded in our scheduled investiga- 
tions**. 


**Such measurements have been carried 
out during the past year with special de- 
signed weather-proof resultant ermome- 
ters at the University of Technology of 
Copenhagen. 





Health Aspects of Air Pollution* 
by A. J. Lanza, M.D.,** New York, N. Y. 


This discussion of air pollution is 
concerned with the general atmos- 
phere of communities. In factories, 
workshops, mines and all other 
places where men are gainfully em- 
ployed, air pollution occurs, but it is 
possible to control such pollution 
and in fact control the air itself by 
washing or cleansing it and by reg- 
ulating its temperature, humidity 
and movement. Man’s knowledge 
has progressed to the point where 
he is able to establish standards, 
expressed in terms of maximum 
allowable concentrations, for the 
protection of industrial workers. 

Presumably pure air is air con- 
taining only its chemical compo- 
nents in proper proportion and free 





*Extract of talk presented at 42nd Annual 
Conference, Smoke Prevention Association 


of America, Bi Ala.—May 24, 1949. 
**Chairman 4- -Y of Industrial Medi- 
cine, NYU—Bellevue Medical Center. 


from any air-borne foreign sub- 
stances whatever. Pure air can 
possibly be found on mountain tops 
and in mid ocean, but wherever 
man goes or congregates he pol- 
lutes the air, first of all by the 
process of breathing and secondly 
by his habits and customs. 


Nature has constructed’ the 
breathing apparatus of man so that 
it is a fairly effective filter of-ex- 
traneous matter that may be sus- 
pended in the air. During the cen- 
turies before the industrial era, 
man breathed air contaminated by 
foreign particles arising from the 
surface of the earth and stirred up 
by wind, by agricultural pursuits 
and by such processes of nature as 
pollination of trees and flowers. 

Man has survived, not only be- 
cause of his own defensive mecha- 
nism but because the movement of 
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Reviewer’s Note 


The papers reviewed will be avail- 
able in English from Danmarks 
Tekniske Hoejskoles Laboratorium 
for Opvarnming og Ventilation, 
Oestervoldgade 10, Copenhagen K, 
Denmark. 
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air has diluted his various expo- 
sures to air-borne substances suffi- 
ciently to render them harmless, 
or at least tolerable. 

Now, however, because of the 
enormous expansion of industry 
and methods of heating homes and 
buildings, man is in many instances 
faced with the realization that he 
cannot continue to rely entirely on 
the benign effects of nature for 
protection. 

In industry most occupational 
diseases are air-borne. Examples of 
poisonous substances causing such 
diseases are: lead and mercury, 
representing the metallic group; 
benzol, representing the solvents; 
and carbon monoxide and sulphur 
dioxide, the lethal gases. The ac- 
tion of these substances may pro- 
duce an acute illness, whereas 
silicosis, caused by silica, is basically 
a chronic illness of long duration. 
Thus, deleterious substances in the 
general atmosphere may be a pos- 
sible cause of acute or chronic ill- 
ness. 
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Number of new cases of cancer per 100,000 white population per year with 
primary location in the lungs and the respiratory system by sex for selected cities." 








Total Respi ratory 














City Lung 
Male | Female Male Female 

PEE deduakevidevess<tas ceed Gee 3.1 25.1 44 
Alameda and San Francisco ....... 11.5 3.1 19.1 4.3 
PT te chinwss ote oaeate G6 akan se 3.0 18.1 40 
EE teas nade wild nn die ain ee 11.1 2.4 15.9 3.3 
I widens anak abe dae dituwoaeds 8.7 2.9 14.9 4.0 

4.0 12.4 5.3 


hy EE CE ee 74 


ttStandardized for age using the total urban population of the United States, 1940. Data 
collected by the United States Public Health Service. 


There should be a considered and 
intelligent viewpoint in the matter 
of atmospheric pollution. Not only 
do fallacious and scarehead pro- 
nouncements by irresponsible per- 
sons do no good—they may do more 
harm to the comfort and well-being 
of communities than the ills they 
pretend to discuss. 

For the most part, the visible 
agent in atmospheric pollution is 
smoke which consists mainly of 
carbon and other combustion prod- 
ucts. Smoke may be a very consid- 
erable nuisance and is being so 
recognized. However, smoke pollu- 
tion has occasioned many loose and 
injudicious statements. 


The common industrial poisons 
do not affect the general popula- 
tion as a result of atmospheric pol- 
lution. In spite of automobiles there 
seems to be no hazard of carbon 
monoxide poisoning in the general 
atmosphere; when cases of illness 
from toxic substances do occur, 
usually they result from intimate 
contact in the home. On rare oc- 
casions, mother nature has pro- 
vided circumstances such as those 
leading to the episode of Donora 
and the series of fatalities in the 
Meuse Valley in Belgium in 1930. 
Of lesser degree are the episodes of 
smog with eye irritation in Los An- 
geles and some similar events in 
other parts of the country. 


Pollution of the atmosphere by 
fumes and gases of industrial origin 
may sometimes give rise to a seri- 
ous situation. From time to time 
pollution can cause serious annoy- 
ance to large groups of people. 
Where it does not cause direct ill 
effects, such as irritation of the 
eyes or upper respiratory system, it 
frequently does have a considerable 
nuisance value. 


Such nuisances are a detriment 
to any community and are a chal- 
lenge to all who are concerned with 
control measures, either as private 
individuals or as official govern- 
mental agencies. 


The amount of disability and 
mortality from these causes is ex- 
ceedingly small, so small that it 
could not be identified in any sta- 
tistical tabulation of the causes of 
death or disability. It is not true 
that the air of our communities 
contains lethal or disabling amounts 
of a large variety of toxic sub- 
stances poured out upon a defense- 
less community by the neighboring 
industries. 


Smoke Pollution 
Tils Overrated 


Dr. Lanza tells of a memorandum 
submitted to Mayor William O’Dwyer 
of New York City. This memorandum 
dealing with smoke pollution, attempted 
to substantiate the claim that smoke 
contributed largely to cancer of the 
lungs. The memorandum was then 
submitted to Dr. Louis I. Dublint who 
criticized the memorandum writer for 
misuse of statistics. The preceding table 
from the Incidence and Prevalence of 
Cancer of the Lungs by Dorn was 
omitted from the memorandum, said 
Dr. Dublin, as were also comments on 
the table, as follows: 


(Dorn): Although exact measures of 
the air pollution are not available, it is 
generally thought that, of the cities 
listed in Table 4, the greatest amount 
of pollution is in Pittsburgh. However, 
the incidence rate for lung and respi- 
ratory cancer in males is lower in Pitts- 
burgh than in any of the other cities 
except Denver. There is less difference 
in the rate of the surveyed cities. 

These data do not necessarily prove 
that atmospheric pollution has no effect 
upon the incidence of respiratory can- 
cer. On the other hand, they offer no 
affirmative evidence that such is the 





tStatistician and second vice president, 
om Life Insurance Co., New York, 


case. The causes of respiratory c: 
are probably too complicated t 
discovered in this relatively 
manner. 

Dr. Lanza’s own conclusion is 
mospheric pollution may or may n 
a cause of cancer of the respira 
organs. At the present time our kn: 
edge of the subject is mostly co: 
tural. We have no authoritative st 
tics that would indicate an affirm: 
conclusion.” 

Some years ago there was consid- 
erable discussion as to whethe: 
smoke pollution was responsible |; 
part for the mortality from pnev 
monia. From 1911 to 1913 
Mellon Institute conducted, in 
Pittsburgh, the first comprehensiv: 
study of the smoke problem in this 
country. 


In 1912 Dr. Marcy and Dr. Whit« 
reported that those districts 
Pittsburgh which had the greatest 
soot fall also had the highest inci- 
dence of pneumonia. In 1923 and 
again in 1929 these observations 
were confirmed by Dr. Meller. In 
1938 Dr. Hagthorn and Dr. Meller 
published a report (Amer. J. of 
P.H. April 1938), The Necropsy Evi- 
dences on the Relation of Smoky 
Atmospheres to Pneumonia. They 
based their report on the post mor- 
tem examination of the lungs of 
3000 persons who died from various 
diseases in Pittsburgh hospitals, in- 
cluding women, children and men 
variously employed in the profes- 
sions and in industry. 


Although this report was made 
before the advent of chemotherapy 
robbed pneumonia of most of its 
terrors, it furnishes information 
applicable to our problems today 
The authors concluded that noth- 
ing tangible was found to connect 
the pigment deposits in the lungs 
examined with pneumonia inci- 
dence or mortality rates. 


What may we conclude from the 
evidence so far available? 


1. Industrial fumes and gases do not 
occur in the general atmosphere to a: 
extent to cause disability or death, ex- 
cept in very unusual and rare instance: 

2. Industrial fumes and gases ma 
constitute a nuisance and even at time 
irritation and inflammation of eyes ar 
upper air passages. 

3. As we cannot control the weathe: 
every possible means must be taken t 
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guard against dangerous or annoying 
episodes. 

{. Smoke pollution, aside from its 
economic aspects, is a nuisance. It can 
seriously interfere with general well- 
being and comfort. That it can cause 
specific disease or death to any consid- 


erable degree cannot be stated in the 
light of evidence which is now avail- 
able. 

5. That every resource of engineering 
science and practice should be em- 
ployed to provide an atmosphere free 
from annoying or dangerous impurities. 


Cooling Towers and Evaporative Condensers* 


By S. I. Rottmayer, Chicago, Ill. 


Refrigerating condensers designed 
for use with city water as the vehi- 
cle for transporting the heat of the 
condenser to the sewer are lowest 
in first cost and simple in opera- 
tion. Where sewers are inadequate 
to carry away the condenser water, 
or where low operating cost is a 
prime consideration, the heat of the 
condenser is rejected to the atmos- 
phere rather than to the sewer by 
the use of evaporative condensers 
or water cooling towers. 

The amount of city water re- 
quired by these devices to replace 
losses by evaporation and drift is 
from 5 to not over 10 percent of 
that required by city water cooled 
condensers, and none of this water 
reaches the sewers. 

Water cooling towers are devices 
in which an intimate contact of 
warm condenser water with at- 
mospheric air is achieved, thereby 
promoting an exchange of heat 
from the water to the air. This ex- 
change is complex, but in effect, 
part of the water is evaporated into 
the air, part of the heat of vapori- 
zation being supplied by the water. 
which is cooled in the process. 

The extent of cooling is limited 
by the wet bulb temperature of the 
air. Hence the efficiency of a device 
aS a water cooler is expressed as a 
percentage: 


Mechanical cooling towers may 
be located within buildings or may 
be exposed outside. In many in- 
stances they are placed outside and 
are concealed by pleasing archi- 
tectural treatment. When installed 
within buildings, mechanical cool- 
ing towers may serve as exhaust 
fans for the ventilating system and 
may take all or part of the air from 
inside the building. This air may be 
cooler and more favorable for serv- 
ice than the outside air. 

An ordinary double spray humid- 
ifying air washer may be used with- 
in a building as a water cooler 
where considerable area but little 
head room is available. The high 
efficiency of counter-flow heat 
transfer by the vertical mechanical 
draft tower is not present in this 
type of apparatus; hence a greater 
quantity of air must be handled for 
the same duty. 

Disk or propeller type fans gen- 
erally are used for producing air 
circulation in mechanical water 
towers located outside of buildings. 
Increasing the number of blades of 
these fans decreases the noise pro- 
duced. Where particularly quiet 
operation is essential, housed cen- 
trifugal multi-blade blowers usual- 
ly are employed. 

Advantages of mechanical draft 
cooling towers over atmospheric 


Percent Eff. — (hot water temperature minus cooled water temperature) X 100 





' hot water temperature minus wet bulb temperature of incoming air’ 


Types of Cooling 

Towers 

The atmospheric tower, called 
also open natural draft, deck type 
wind tower, is the most common 
type of tower installed for general 
refrigerating purposes, considering 
the number and tonnage of instal- 
lations, 


towers are: independence of na- 
tural wind movement, smaller area 
and weight. Disadvantages are: 
higher investment, maintenance 
and operating costs. 





*Abstract of talk given before [Illinois 
Chapter. 

*See Heattnc, VENTILATING, Arm CONDITIONING 
Gute 1949, Chapter 37. 
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The efficiency of a mechanical 
draft cooling tower ranges between 
35 and 90 percent, depending on its 
design and loading. The usual de- 
sign has an efficiency of about 67 
percent. 

Ordinarily it is considered that in 
atmospheric cooling about one gal- 
lon of water per 1000 gal of water 
circulated per degree of cooling 
range is lost by evaporation and 
one gallon of water per 100 gal of 
water circulated is lost by drift 
Thus for a plant in which the water 
enters the cooling tower at 88 F and 
departs at 80 F and which circu- 
lates 500 gpm the loss will be 
8 x 500 

1000 
500 
Too 5 gpm by drift, a total of 9 
gpm. 

The water conservation effected 
by the use of cooling tower equip- 
ment over use of city water for con- 
densing generally is taken as 90 to 
95 percent. 

The evaporative condenser com- 
bines an induced draft cooling tow- 
er with a refrigerating condenser. 
It is constructed generally with a 
single bank of spray nozzles wet- 
ting the extended coil surface of a 
refrigerant condenser built into the 
air passage. A bank of eliminator 
plates is interposed between the 
spray chamber and the leaving air 
stream. The counterflow principle 
of heat transfer may be incorporat- 
ed in this design. 

For periods of intermediate tem- 
perature during the spring and fall, 
this apparatus may be operated 
without water as an air-cooled con- 
denser. 





4 gpm by evaporation and 


Evaporative condensers are 
adaptable to service with recipro- 
cating compressors employing am- 
monia and the fluorine group of 
refrigerants, and they have been 
used successfully with the steam 
jet refrigeration. The original rail- 
way car steam jet cooling systems 
employed evaporative condensers 


Evaporative Condenser 
Provides High Heat Transfer 


An evaporative condenser secures 
a higher heat transfer rate from 
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the refrigerant to the air than is 
possible with any arrangement 
using water alone. This is due to 
exposure to the cooling air not only 
of the water but also of the surface 
of the fins on the tubes and the 
tubes themselves containing the re- 
frigerant. This refrigerant is many 
degrees warmer than the air and 
also is several degrees warmer than 
the water; and due to a greater 
temperature difference between the 
donor of the heat and its recipient, 
the combined heat transfer rate in- 
creases measurably. 

It follows that the capacity of a 
given evaporative condenser is in- 
creased for an increase in condens- 
ing temperature. The amount of 
this increase, for example, is almost 
50 percent when the condensing 
temperature is elevated from 95 F 
to 100 F for a selected machine. In 
other words, the evaporative con- 
denser is a highly efficient heat dis- 
sipator and in general should be 
selected for reasonably high con- 
densing temperatures. The period 
of operation at the high condensing 
temperature is usually of short dur- 
ation, and economical size units can 
be selected. 

The amount of water circulated 
per ton with an evaporative con- 
denser and common refrigerants 
normally is % to 1% gpm per ton, 
while with a cooling tower, 3 to 4 or 
5 gpm per ton are pumped for com- 
parable conditions. The amount of 
air circulated also is in similar pro- 
portion, that with evaporative con- 
densers being about 167—333 cu ft 
per ton compared with 250—300 cu 
ft per ton for cooling towers. 
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THIRD LARGEST PROFESSION 
STILL GROWING 


Jobs in engineering may increase 
by 100,000 in the next 12 years toa 
total of nearly a half million, ac- 
cording to a study completed by 
the U. S. Department of Labor. At 
present, however, says the Bureau 
of Labor Statistics, engineering 
school enrollments are so high that 
many graduates of the next four 
years may have to get administra- 
tive or sales positions in industry. 
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Enter Dallas by road, rail or air 


Dallas Looks Forward to 


26th Annual Meeting 


H eavquanrens for the 56th Annual 
Meeting of the Society, January 23- 
27, 1950, will be the Adolphus and 
Baker Hotels in Dallas, Tex., C. 
Rollins Gardner, general chairman 
of the Committee on Arrangements, 
announced early this month. 

Vice Chairman of the Committee 
on Arrangements is George A. 
Linskie, with Dr. F. E. Giesecke, 
past president, and Reg F. Taylor, 
member of the council, as honorary 
chairmen. 

Ten committees are already 
working on meeting plans. Chair- 
men of these committees are as 
follows: M. L. Brown—Bangquet; 
R. E. Allison—Entertainment; Oslin 
Nation—Ezrposition; E. T. Gessell— 
Finance; T. H. Anspacher—Ladies; 
J. P. Ashcraft—Publicity; W. R. 
Barbeck—Reception; P. N. Vinther 


—Sessions; Herman Blum, Jr.— 
Special Events; J. A. Ray—Trans- 
portation. 


For members coming from the 
north and east, trains will be 
routed via Cincinnati or Indianap- 


olis and then to St. Louis, Mo., t 
join the ASHVE special which uses 
the Frisco and MKT route to Dallas 

The announcements on trail 
schedules, and hotel reservation 
forms will be mailed soon to al! 
members. 


Scheduled Events 


The 56th Annual Meeting will i: 
clude five technical sessions on a 
variety of heating and ventilating 
subjects. Throughout the four day 
program there will be a special 
events program for the ladies. 


Southwest Air Conditioning 

Exposition 

Scene of the Exposition will b 
the State Fair Grounds where the 
Hall of Agriculture and the ad 
joining Poultry Building provid 
unusually fine facilities. These tv 
modern buildings are readily a 
cessible from downtown Dalla 
where the 56th Annual Meeting wi! 
be held. 


Exhibitors from all parts of t 
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Buildings which will house the Southwest Air Conditioning Exposition in 1950 


country are now working on dis- 
plays for the exposition which will 
include every type of appliance 
capable of use in air conditioning 
spaces of any required size and 
adaptable to any stated operating 
program. 

Choice of Dallas as the scene of 
this, the only exposition of its kind 
to be held during 1950, was deter- 
mined by the fact that the locality 
to which Dallas is a natural gate- 
way is passing through the greatest 
period of construction activity in 
its history, and represents the na- 
tion’s most active sector in the 
immense construction industry just 
now, and prospectively for several 
years to come. An on-the-scene 
display of heating, ventilating and 
air conditioning equipment is thus 
a project of natural appeal 








Atlanta 
Baltimore 
Boston 
Buffalo 
Chicago 
Cincinnati 
Cleveland 
Columbus 
Denver 

Des Moines 
Detroit 
Durham, N. C 
Grand Rapids 
Houston 
Indianapolis 
Kansas City 
Los Angeles 
Memphis 
Milwaukee 
Minneapolis 
Montreal 
New Orleans 
New York 


Norfolk ars 


Oklahoma City 
re 
Philadelphia 


Pittsburgh ...... 


Portland ..... 
Rochester 

St. Louis - 
Salt Lake City . 
San Antonio 
San Francisco 
Seattle .. 
Shreveport 
Syracuse 
Toronto 

Tulsa 


Washington, D.C. . 
Winnipeg ....... 


69.75 


*Seat Grand Rapids to Chicago 
Seat Milwaukee to Chicago 


‘Seat Rate 


The above rates do not include 15 percent U. S. Government tax 


Round-Trip Rail and One-Way Pullman Fares From 
Principal Points to Dallas 


ist Class | Coach 
$ 51.85 $39.55 
86.35 63.25 
117.31 86.49 
90.10 63.00 
55.70 42.95 
57.25 43.60 
77.10 54.60 
66.47 50.48 
48.60 37.55 
41.90 32.35 
73.75 51.95 
76.80 56.45 
70.52 50.65 
14.25 11.00 
58.45 43.55 
28.90 22.30 
86.45 61.80 
27.30 21.10 
59.15 45.65 
57.45 44.35 
108.65 80.15 
30.40 23.90 

. 101.17 74.33 
87.15 62.25 
13.80 10.70 
40.50 31.25 
93.97 68.93 
.. 81.00 58.20 
. 118.15 85.00 
94.40 66.15 
38.95 30.05 
74.70 57.70 
16.90 13.05 
95.70 68.05 
118.15 85.00 
11.25 8.75 
99.60 69.80 
87.95 63.70 
17.15 13.25 
86.35 63.25 
55.85 


Lower 


10.00* 
3.50 
8.90 
5.70 

13.40 
5.35 
9.70° 

10.05 

16.65 
5.70 

14.20 

12.60 
3.50 
7.20 

13.65 

11.75 

18.50 

12.60 
7.20 

12.60 
3.50 

15.25 

18.50 
1.35: 

13.65 

13.95 
3.50 

12.60 

14.15 





Upper 





Roomette ; Bedroom _ 

1 Person People 

$10.85 $14.75 $17.05 
17.60 23.95 27.70 
21.75 29.45 34.10 
17.15 23.30 26.95 
12.50 16.90 19.60 
12.50 16.90 19.60 
15.65 21.20 24.55 
13.35 18.05 20.90 
10.85 14.75 17.05 
12.10 16.45 19.05 
14.85 20.25 23.45 
16.60 22.55 26.05 
13.60* 18.00" 20.70" 
4.85 6.65 7.70 
12.50 16.90 19:60 
7.95 10.85 12.55 
18.75 25.45 29.50 
7.50 10.15 11.75 
13.30" 17.70" 21.20* 
14.15 19.10 22.10 
7.95 10.85 12.55 
19.85 27.00 31.25 
17.60 23.95 27.70 
4.85 6.65 7.70 
10.05 13.70 15.85 
19.10 25.95 30.05 
16.45 22.35 25.85 
25.95 35.15 40.70 
17.60 22.95 27.70 
10.05 13.70 15.85 
17.60 23.95 27.70 
4.85 6.65 7.70 
21.30 29.00 33.55 
25.95 35.15 40.70 
19.10 25.95 30.05 
19.65 26.50 30.10 
4.85 6.65 7.70 
17.60 23.95 27.70 
- 26.90 31.10 


The fares and schedules shown are those in effect July 15, 1949 and are subject to change 
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Honored by Life Membership 


FRANK B. ROWLEY 





Frank B. Rowley 
Minneapolis, Minn. 


WALTER E. GILLHAM 

—Consulting engineer, since 1910, designing power plants, heating and 
ventilation for large buildings in vicinity of Kansas City, Mo. 

—Learned the art of heating and ventilating school buildings with chief 
engineer’s office, Kansas City Board of Education and with Lewis & 
Kitchen, Kansas City. 

— Helped organize Kansas City Chapter, ASHVE, in 1916; past president of 
the Chapter. During his presidency, Kansas City Chapter was host to 
Society for Semi-Annual Meeting, 1924. 

— Member of ASHVE Council, 1924-26; treasurer of Society, 1926-29. 


HARRY H. ANGUS 


Western Electric Co., Chicago. 





Harry H. Angus 
Toronto, Canada 

ROY D. TYLER 

—Training officer, Veterans Administration, U.S.P.0., Boston, Mass. 

— Other experience: topographer, location engineer and construction engi- 
neer for various railroads; structural engineer in Illinois; design and 
sale of heating equipment with Modine Mfg. Co., Racine, Wis. 

—Licensed professional engineer, New York State, Minnesota. 

—Life Member, American Society of Civil Engineers; Chapter 46, New York 
City. Spanish-American War Veterans 


LOUIS T. BRAUN 


since 1916. 





—Professor & head of mechanical engineering department and direct 
Engineering Experiment Station, University of Minnesota, Minnea; 

—President ASHVE 1932, Ist Vice Pres. 1931; 2nd Vice Pres. and Chair 
Committee on Research 1930; Council 1927-33. Pres. Minn. Chapter 

— Author of many technical papers; received F. Paul Anderson Medal, 

—Member ASME; ASRE; American Society for Engineering Educai 
NSPE. Fellow, American Association for the Advancement of Scic 
Member, Minnesota technical societies. 

—Consulting engr.; registered professional engr., Minnesota 





Walter E. Gillham 
Kansas City, Mo. 


—Consulting engineer. Heads the firm of H. H. Angus & Associates, Toron! 
—Formerly draftsman and designer with Ingersoll Rand, Quebec, Westi: 
house Machine Co., Pittsburgh, Bethlehem Steel Cd., Bethlehem, Pa., and 


—Helped organize Ontario Chapter, ASHVE; past president of Onta: 
Chapter; Member of Society’s Council 1927-29. 
— Graduate of University of Toronto, mechanical engineering 





Roy D. Tyler 


Boston, Mass. 


—Executive secretary, Heating, Piping and Air Conditioning Contract 
Chicago Association (formerly Chicago Master Steamfitters Associatio’ 


—Earlier experience: draftsman; superintendent of construction in lare* 
industrial company; later, office manager, architectural firm. 


—Born in Cincinnati, Ohio, educated in Cincinnati and Upper Canaca 


Louis T. B 
‘Gileoms. i. College, Toronto. 
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Honored by Life Membership 


WILLARD F. UHL 
—Partner, The Uhl Co., Minneapolis, Minnesota manufacturers’ agent for 


heating apparatus. 

—Formerly manager, Minneapolis branch, C. A. Dunham Co. 

—Apprenticeship with Westinghouse Electric and Manufacturing Co., Pitts- 
burgh; Canadian Westinghouse, Winnipeg, Manitoba; Northern Electric 
Co., Imperial Wire and Cable Co. 

—Board of Governors, secretary, vice president and president of Minnesota 
Chapter, ASHVE, 1928-33. 

—Graduate of Iowa State College, Ames, Ia., with E. E. degree. 





Willard F. Uhl 
Minneapolis, Minn. 


JOHN B. COLEMAN 

—Chief Engineer, Grinnell Corp., Providence, R. I., since 1921 

—Before 1921, was general manager, Gordon Dryer Corp., Providence 

—U.S. Army: two years as construction officer in Army and coast artillery 
posts. 

— Began in 1901 with the firm which is now Grinnell Corp., worked succes- 
sively as draftsman, engineer, chief engineer, engineering and construc- 
tion superintendent, and sales engineer. 





John B. Coleman 
Providence, R. I. 


S. E. FENSTERMAKER, SR. 

—Conducts sales engineering business with Charles Hagedon under the 
name of S. E. Fenstermaker & Co., Indianapolis, having branch offices in 
Louisville, Ky. and Chattanooga, Tenn. 

—Formerly chief engineer, western division of Warren Webster & Co. 

—Has prepared plans and specifications for mechanical equipment of many 
large projects. 

—Graduated from Iowa State College, Ames, Iowa. 

—Past president and treasurer of Construction League, Indianapolis, now gray 
on Board of Directors. Member of ASME, Air Conditioning Council. fe 





ALBERT A. CRIQUI 

— Associated with Buffalo Forge Co., Buffalo, N. Y., for 46 years. Chief 
engineer from 1915 to 1948; consulting engineer since 1948 

—Obtained several early high speed fan patents. Developed centrifugal 
and static air cleaning devices and modern ship ventilation fans 

—Received Modern Pioneer Award in American Industry in 1940, presented 
by the National Association of Manufacturers. 

—Licensed professional engineer in New York State 





Albert A. Criqui 
Buffalo, N. Y. 


FRANK L. DOERING 

—Engineer 37 years with American Radiator & Standard Sanitary Corp., 
Lynchburg, Va.; design, development of heating equipment. 

~—World War I service in War Dept., Office of Construction Division, Heat- 
ing and Plumbing Section. : 

Educated in Ohio public schools and New York technical school. he oe 
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Minneapolis Postscripts 


GOLFERS DEFY RAIN FOR TOURNAMENT 


Following an excellent buffet 
luncheon capped with quantities of 
fresh strawberries, 25 members and 
15 guests teed off in beautiful 
weather to begin the ASHVE An- 
nual Golf Tournament at the Min- 
neapolis Golf Club Monday after- 
noon, June 20. 

As the last foursome approached 
the 9th green, a downpour chased 
the players to cover. When the rain 
let up, all but a single foursome re- 
turned to the fairways to finish the 
game. The weather certainly damp- 
ened the spirits as well as the 
bodies of the players, but a couple 
over par on the 19th hole seemed to 
rectify any with low morale or 
chilled heart. 

Without question, those who 
played the fewest holes in the rain 
came out best in the long run, but 
such is the good game of golf. 

Presentation of the “Cups” and 
other awards was delayed till the 
night of the banquet. The Research 
Cup was ably presented to the win- 
ner, R. H. Lee, of the Minnesota 
Chapter, by John James, vice chair- 


‘man of the Committee on Research. 


Merrill Blankin, past president of 
the ASHVE and member of the 
Philadelphia Chapter, made an 
equally impressive presentation of 
the Eichberg Memorial Cup to R. C. 
Jordan, president of the Minnesota 
Chapter, for the team which won 
the cup. 

A néw trophy was added by the 
Minnesota Chapter and was award- 
ed to the winner at the same time. 
This cup will be known as the “Paul 
Bunyan” Cup and is to be annually 
presented to the player with the 
largest score or in golfer’s language, 
“high gross”. It is the intent of the 
Minnesota Chapter to reward hon- 
esty even in golf scores. Surely, 
Paul Bunyan himself, who played 
golf with clubs having telegraph 
poles for shafts and using a “Medi- 
cine ball” for the golf ball, would 
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Reported by Bruce McLouth 


want the award made to the player 
with the biggest score. 

Bob DeHaven, well known radio 
announcer and toastmaster for the 
evening, made some very fitting re- 
marks in presenting the new cup to 
William H. Old of the Michigan 
Chapter. It might be of interest to 
know that the new cup is of stain- 
less steel body 74 inches in diam- 
eter and 11% inches high. Two 
stately handles made of hand ham- 
mered 5g inch OD copper tubing 
add grace to the body which com- 
fortably rests on a slightly used 
auto hub cap, also of stainless steel. 
A wood base provides the final rest- 
ing place of the cup, and this base 
is said to be made from the original 
whiffletree used by “Babe,” the Blue 
Ox owned by Paul Bunyan. 

Following is a list of the winners 
of the golf tournament: 


Research Cup (Low Net)—Wi 
Robert H. Lee, (Minnesota Chap 
Gross 81, Handicap 12, Net 69. 

Eichberg Memorial Cup—Three Ma: 
Team Play. Winner, Minnesota Chap- 
ter: J. G. Hamm, Gross 83, Handicap 
Net 77; J. K. Gerrish, 88, 9, 79; R. H 
Lee, 81, 12, 69. Total 225. Runner-\; 
Illinois Chapter—J. S. Kearney, Net 
77; R. E. Moore, 78; M. W. Bishop, 7 
Total 228. Third Place—Northern Ohi 
Chapter. Lester T. Avery, Net 80; W. R 
Moore, 79; R. L. Byers, 88. Total 247 

Paul Bunyan Cup (High Gross 
Winner, W. H. Old, Michigan Chapte: 
Gross 122. 

Blind Bogey—Lester T. Aver) 
Northern Ohio; William Sturm, Min- 
nesota; W. R. Moore, Northern Ohi 
N. D. Adams, Minnesota; J. K. Gerrish 
Minnesota; R. Edwin Moore, Illinois 
L. W. Bren, Minnesota. 

Most Pars: John G. Hamm, Minne- 
sota; Most 6’s, E. Floyd Bell, Minnesota 
Most 7’s, B. F. McLouth, Minnesota 
Most 8's, P. B. Gordon, New York 
Most 9’s, R. L. Byers, Northern Ohi 


TOURS—INSPECTIONS 


University Tour 


At the University of Minnesota, 
a score of members and guests took 
time out from the Semi-Annual 
Meeting sessions to make a tour of 
the University’s physics and engi- 
neering departments. Mechanical 
devices demonstrating principles of 
physics were shown to the inspec- 
tion group. 


Bros Boiler Co. 


Visitors at the Bros Boiler Co. 
plant saw workmen roll heavy steel 
plates, some more than one inch 
thick, for the forming of shells for 
pressure vessels. They also wit- 
nessed the forming of heads of this 
same heavy metal. 

Production methods of fabricat- 
ing low pressure heating boilers 
were viewed, as were also some of 
the latest methods of tube bending 
and of automatic welding on tanks 
of various types. 


General Mills’ 
Betty Crocker Kitchen 


On Tuesday, 70 ladies of 
ASHVE made a tour of the Genera! 
Mills Plant and the “Betty Crocker 
Kitchen.” The ladies were shown 
through the spic and span kitchen 
where a baking demonstration was 
conducted and refreshments wer 
served. 

Nearly 30 members and guests 
also toured the vast General Mills 
plants in Minneapolis. 


Minneapolis-Honeywell 


The downtown plant of the Min- 
neapolis-Honeywell Regulator Co 
was visited by 44 members and 
guests, who saw the assembly of 
many of the control instruments 
which were coming off the assembly 
line as the visitors entered. Also 
shown was the cold room where 
temperature sensitive elements are 
calibrated. 
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Summary of Chapter Meetings* 


¢ CINCINNATI—May 26, 1949. At 
the dinner meeting held in the 
Summit Hills Country Club, Ft. 
Mitchell, Ky., the following officers 
were elected for the coming year: 
President—K. B. Little; Vice Presi- 
dent—E. W. McNamee; Secretary- 
Treasurer—D. J. Wood; Board of 
Governors—C. D. Weaver, Jr. 

M. J. Gibbons was presented with 
a certificate of Life Membership by 
H. E. Sproull. Mr. Gibbons voiced 
his pleasure on being elected to 
Life Membership and reminisced 
about the early years of the Society 
and the heating industry. 

Reports were made by chairmen 
of the following committees: J. J. 
Bechtol, auditing; Mr. Weaver, pro- 
gram; Mr. Little, finance; and A. H. 
Gerdsen, entertainment. A past 
president’s pin was presented to 
retiring president M. E. Mathewson 
by Mr. Little. W. J. Killian was 
named program chairman for the 
new year. F. W. Wilson was ap- 
pointed chairman of the member- 
ship committee and O. E. Rapp be- 
came chairman of the entertain- 
ment committee. 

Prior to the meeting, members 
and guests enjoyed an afternoon of 
golf and baseball. Attendance 64. 


* MANITOBA—May 23, 1949. The 
May meeting, following golf and 
dinner at the Elmhurst Golf Club, 
was the occasion of the Ladies’ 
Annual Spring Party. Short talks 
were made by William McNeil and 
Mrs. P. L. Charles. 





*Note: The attendance ratios shown repre- 
sent the membership attendance divided by 
the chapter membership. These ratios wiil 
be useful as a partial indication of interest 
shown by lIoca! chapter members in various 
types of — ae programmed by the various 
cha and may be useful in deciding on 
subjects for chapter meetings. 


J. R. Stephenson made an ad- 
dress relinquishing the presidency 
in favor of his successor, A. W. 
Moss. Other new officers were in- 
troduced to the group as follows: 
Vice President—D. F. Michie; Sec- 
retary-Treasurer—C. M. Fleming; 
Governors—J.A. Bell, J. F. Bertram, 
A. K. Piercy, E. H. Price and Mr. 
Stephenson. 

Following the meeting, members 
and guests spent the evening danc- 
ing in the clubhouse. Attendance 
32. 


® NORTH CAROLINA—June 24, 
1949. The summer meeting was 
held during the week-end at Grey- 
stone Inn in Roaring Gap, N. C. 

The meeting was called to order 
Friday night, June 24, by Pres. 
DeParx Stimson and after a very 
brief business session, the meeting 
was turned over to R. B. Crosland, 
Jr., chairman of program commit- 
tee. 

Saturday was devoted to golf and 
bridge, followed by the banquet and 
dance Saturday night. The mem- 
bers and guests were treated to a 
buffet luncheon before departure 
Sunday afternoon. Attendance 62. 


® NORTH TEXAS—June 20, 1949. 
Four guest speakers took part in a 
panel discussion during the meet- 
ing held in Dallas. J. S. Hopper 
acted as moderator, referred vari- 
ous questions to the speakers; Peter 
Naugle, Herbert Tatum, C. L. Kribs, 
Jr., and M. L. Brown. 

J. A. Roy was in charge of the 
program. A business meeting fol- 
lowed the panel discussion, and 
various committees reported on 
their activities. Attendance 87. At- 
tendance ratio 0.47. 
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© OREGON—May 5, 1949. The heat 
pump installation is only as good 
as controls can make it, J. Donald 
Kroeker told the Chapter at the 
dinner meeting held in Portland 
Mr. Kroeker described results after 
a year of operation of the large 
heat pump installation in the 
Equitable Building, Portland 

Pres. John P. McDermott re- 
ported that W. B. Morrison is the 
delegate to the Oregon Technical 
Council, with J. A. Freeman as al- 
ternate. K. N. Flocke reported on 
the Oregon State College Confer- 
ence held last March, and Mr. 
Kroeker reported on the South- 
western Air Conditioning Confer- 
ence. Attendance 103. Attendance 
ratio 0.46. 


© SOUTH TEXAS—July 23, 1949. An 
informal meeting was held at the 
residence of R. H. Wittbold, Hous- 
ton. A fine barbecue plate and 
other refreshments were served to 
the 25 persons in attendance. 

A lively bridge game and Mr. 
Wittbold’s television set kept some 
of the members occupied during 
most of the evening. Pres. R. J. 
Salinger provoked an animated dis- 
cussion by inviting two of the 
members, who are contractors, to 
offer constructive criticism of the 
methods used by the engineer in 
presenting plans and specifications 
for bidding. Several manufactur- 
ers’ representatives and engineer- 
ing salesmen were drawn into the 
discussion. 

In spite of the several different 
viewpoints brought out, the meet- 
ing broke up on a note of good 
fellowship, the members and guests 
departing about 10 p.m. Attendance 
25. Attendance ratio 0.12. 
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® SOUTH TEXAS—June 27, 1949. 
No regular business was discussed 
as members held the annual sum- 
mer get-together at Saengerbund 
Hall, Houston. Members and their 
ladies spent the evening in square 
and ballroom dancing. Refresh- 
ments were available for all. Mas- 
ter of ceremonies for the get-to- 
gether was Chapter President R. J. 
Salinger. Attendance 20. Attend- 
ance ratio 0.12. 





® WASHINGTON, D. C.—May 19, 
1949. The final meeting of the year 
1948-49 was a social one, the an- 
nual Ladies’ night, held in the 
Terrace Room of the National Air- 
port. The dinner-dance was spon- 
sored jointly by the Engineers Club 
of Washington and sections of sev- 
eral national engineering societies. 





ASRE Executives 

Attendance 152. Attendance ratio Standing L. to R. Edward Simons, Vice President, J. G. Bergdoll, Jr., Vice Presi- 

0.37 dent, Paul B. Christensen, Treasurer, Miss Martha Flaherty, Assistant to Treasurer. 
ery Seated: M. C. Turpin, (left) Secretary and Burgess H. Jennings, President 





Student Branch 
A UNIVERSITY OF DETROIT— 
May 3, 1949. The following were 
elected to hold office for the coming 
year: President—L. M. Blanchette; 


Vice President—Arthur F. Lewis; 
Secretary - Treasurer — S. H. 
Kosinski; Reporter—R. E. Seaton. 

Guest speaker was R. Doremus, of 
the Detroit Ice Co., who spoke on 


Refrigeration and Its Practical Ap- 
plications. The speaker was intro- 


Attendance 28. Attendance rati 
0.42. 


Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants f 
membership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and 
their references shall be printed in the next issue of the Journat of the Society or sent to the members in other approved 
manner as ordered by the Council. When the replies are received from references, the Candidate’s application shal! b 
submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past 
month 50 applications for membership have been received and the names of these men and their sponsors are published i: 
the following list. 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 
Council, urge members to assume their share of responsibility of receiving these candidates into membership by advising th 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it 
the duty of every member to promote. 

Unless objection is made by some member by September 24, 1949, these candidates will be balloted upon by the Cour 
Those elected to membership will be notified by the Secretary immediately after election. 


Bett, C. W. A., Assoc. Mech. Engr., Oak Victoria, B. C., Canada. Proposers: Seconpers: R. B. Smith, M. A. Lett 
Ridge National Laboratory, Oak M. E. Minaker, D. W. Thomson. Sec- Borer. A. M. Jr.. Vice P Secy. & 
Ridge, Tenn. Proposers: J.F. Turner, onvers: W. H. Evans, J. H. Fox. i Mite Shae & Air Cor 


C. A. Spears, Jr. Seconpers: A. G. tioning Co., Augusta, Ga. Proposers 


May, R. N. Mason*. Bowers, J. W., Br. Engr.-Sales Engr., - 
- Minneapolis- Honeywell Regulator Leo Sudderth, Jr, W. M. Garr: 


Brrentie, G. H., Owner, Ge H. Birnie, ‘ 
wner orge irnie Co., Grand Rapids, Mich. Proposers: Seconpers: W. S. Hunken, H. S. Re 
*Non-member L. A. Calcaterra, W. W. Bradfield. Brown, T. C., Assoc. Prof., North Caro- 
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lina State College, Raleigh, N. C. 
Proposers: L. L. Vaughan, R. B. Rice. 
Seconpers: F. J. Reed, R. S. Wilbur*. 


Cuemens, J. K., Res. & Test. Engr., 
Crane Co., Chicago, Ill. Proposers: 
J. D. Pierce, M. W. McRae. Seconp- 
ers: E. M. Peterson, C. J. Stermer. 


Currorp, F. C., Mfrs. Agent, Baltimore, 
Md. Proposers: R. E. Dressell, A. M. 
K. Kroft. Seconpers: E. L. Crosby, 
H. D. Glaser. 

Corneuer, J. C. A., Plbg. & Htg. Sales 
Mgr. A. Prud’Homme & Fils Ltée, 
Montreal, Que., Canada. Proposers: 
Gerard Martin, Leo Garneau. Sec- 
onpers: T. H. Worthington, F. A. 
Hamlet. 


pe Vates, T. E., Engr., Messrs. Arthur 
Scull & Son, Ltd., Port of Spain, 
Trinidad, B. W. I. Proposers: John 
Carmichael*, W. A. Kaufman*. Sec- 
onpers: Jack Walrihoun*, A. E. 
Smith*. 

Dexter, H. E., Engr., James H. Merritt 
& Co.. New York, N. Y. Proposers: 
R. H. Seibert, F. D. Lawrence. Sec- 
onpers: J. P. Soule, T. A. Smeltz*. 

Dreskin, STANLEY, Htg. & Vent. Des. 
Engr., Kellex Corp., New York, N. Y. 
Proposers: L. J. Steilen, S. J. Klion. 
Seconpers: W. H. O'Connell, N. H. 
Weiss*. 


Farnstat, M. M., Lecturer, McGill Uni- 
versity, Montreal, Que., Canada. Pro- 
posers: J. R. Dupuis, W. W. Timmins. 


' Seconpers: C. A. Robbs*, E. W. 
Twizell. 
Fiake, R. A. J., Draftsman-Sales, 


Warden King, Ltd., Toronto, Ont., 
Canada. Proposers: Thomas Ferguson, 
J. A. Norton. Seconpers: R. A. Leith, 
E. J. LeFebvre. 


Garrney, L. F., Asst. to Engr., Edward 
E. Ashley, Cons. Engr., Washington, 
D. C. Proposers: E. E. Ashley, S. A. 
Spencer. Seconpers: H. R. Iverson, 
W. C. Jones. 


Haney, E. P., Vice Pres., Catlett Engi- 
neers, Inc., Dallas, Tex. PRoposers: 
J. P. Ashcraft, W. A. Catlett. Seconp- 
ers: W. F. Kaun, W. H. Kuhn. 

Hicks, D. B., Engr., Danforth Co., 
Pittsburgh, Pa. Proposers: J. N. 
Riley, N. W. Raine. Seconpers: F. C. 
McIntosh, E. C. Hach. 

Hovzer, E. J., Sales Engr., C. Emery 
Nelson, Inc., Minneapolis, Minn. Pro- 
posers: O. L. Lilja, B. F. McLouth. 
Seconpers: P. D. Robinson, R. L. 
Michaud. 

Horssurcu, R. H., Jr. Sales Repr., 
Owens-Corning Fiberglas Corp., 


Non+member 


Pittsburgh, Pa. Proposers: G. F. 
Sandgraf, O. S. Williams. Seconpers: 
J. W. Dowd*, G. V. Hamilton’. 


'saac, F. P., Design & Installation, Frank 
Isaac Plumbing & Heating Co., War- 
rensburg, Mo. Proposers: C. D. 
Jones, W. A. Reichow. Seconpers: 
E. E. Ralston, Henry Nottberg, Jr. 


Jamison, R. F., Sales Engr., Commer- 
cial Div., Minneapolis - Honeywell 
Regulator Co., Wichita, Kans. Pro- 
posers: W. F. Ryan, E. C. Blood. 
Seconpers: L. H. Johnson, Jr.*, R. F. 
Perkins*. 


Kane, W. G., Vice Pres. in charge of 
sales & service, Lewis Associates, Inc., 
Port Washington, N. Y. Proposers: 
R. U. Berry, Ernst Graber. Seconp- 
ers: C. S. Koehler, O. F. Quist, Jr. 

Kirxwoop, A. G., Sales Engr., Walter 
Cooke, Mfrs. Agent, New Orleans, 
La. Proposers: Walter Cooke, Ralph 
Elizardi. Seconpers: H. Luehrmann’*, 
W. H. Grant, Jr. 

K.apper, G. E., Mech. Engr., Philadel- 
phia Electric Co., Phila., Pa. Propos- 
ers: H. H. Mather, W. P. Culbert. 
Seconpers: E. K. Wagner, R. F. 
Hunger. 


Lams, D. A., Jr. Partner, Lamb Engi- 
neering Co., Baltimore, Md. Propos- 
ers: E. L. Crosby, H. D. Glaser. 
Seconpers: E. J. Morris, E. R. Kent. 

Lass, F. P., Sales Engr., Raytheon Mfg. 
Co., Chicago, Ill. Proposers: R. V. 
Mehaffey, C. R. Kuglin. Seconpers: 
A. L. Crump, N. E. Bueter. 

Lawrence, B. G. H., Lecturer in Htg. & 
Vent., National College for Heating 
& Ventilating, Refrigerating & Fan 
Engineering, London, England. Pro- 
posers: D. Ingell*, G. F. M. Murray*. 
Seconvers: Hugh Bell*, R. H. Young* 

Linck, G. F., Mech. Engr., Riggs Distler 
& Co., Inc., Baltimore, Md. Proposers: 
E. J. Morris, A. M. K. Kroft. Sec- 
onvers: E. L. Crosby, R. E. Dressell. 

Linpperc, I. A., Sales, Walter Cooke, 
New Orleans, La. Proposers: Walter 
Cooke, Ralph Elizardi. Seconpers: 
H. Luehrmann, W. H. Grant, Jr. 

Lovesoy, H. O., Jr., Mech. Engr., Gen- 
eral Tire & Rubber Co., Akron, Ohio. 
Proposers: Lester T. Avery, J. E. 
Wilhelm. Seconvers: L. W. Dunbar, 
P. D. Gayman. 

Lutron, C. D., Owner, C. D. Lutton Co., 
Baltimore, Md. Proposers: E. L. 
Crosby, E. J. Morris. Seconpers: E. H. 
Taze, W. P. Flanigan. 


Mets, P. M., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Ltd., Van- 
couver, B. C., Canada. Proposers: 
M. E. Minaker, D. W. Thomson. Sec- 
onpers: W. H. Evans, J. H. Fox. 
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Poo.e, R. R., Partner, Poole & Kent Co., 
Baltimore, Md. Proposers: E. R. Kent, 
E. L. Crosby. Seconpers: W. G 
Robertson, Jr., L. S. MacGann. 


Ratue, L. E., Secy.-Treas., Arlen Oil 
Heat, Inc., Bronx, N. Y. Proposers: 
L. K. Berman, Abraham Abrams 
Seconpers: E. J. Ritchie, J. D. Daly 

Rosertson, S. F., Partner, Whitman 
Requardt & Assoc., Baltimore, Md 
Proposers: E. L. Crosby, H. D. Glaser 
Seconvers: E. J. Morris, E. H. Taze 

Rosorr, Staniey, Sales Engr., Circle 
Refrigeration & Air Conditioning Co., 
Bronx, N. Y. Proposers: C. H 
Coogan, Jr.*, F. L. Castleman*. Sec- 
onpvers: H. W. Buth*, D. A. Fisher* 


SHaman, M. A. A., Test Engr., Inter- 
national General Electric Co., Inc., 
New York, N. Y. Proposers: F. L. 
Moggini*, J. F. Nevin. Se8conpers: 
S. A. Jaffe*, T. H. Greenburg’. 

Soriru, F. J., Cons. Engr., Philadelphia, 
Pa. Proposers: Edwin Elliot, D. J. 
Smith. Seconpers: S. E. Plewes, C. J 
Lubking. 


TeMPLEMAN, Capet, Sales Supervisor, 
Iron Fireman Mfg. Co. of Canada, 
Ltd., Toronto, Ont., Canada. Propos- 
ers: Robert Dunn, J. H. Ross. Sec- 
onvers: V. J. Jenkinson, G. P. Cooper. 

Trmanus, W. R., Timanus & Associates, 
Cons. Engrs., Baltimore, Md. Pro- 
posers: E. L. Crosby, H. D. Glaser 
Seconpers: G. B. Priester, E. H. Taze. 

Tooney, J. F., Vice Pres. & Treas., 
Dixie Manufacturing Co., Inc., Balti- 
more, Md. Proposers: W. P. Flanigan, 
E. L. Crosby. Seconpers: E. H. Taze, 
E. J. Morris. 


Van Wert, P. H., Mech. & Structural 
Engr., Macklin & Stinson, Archts. & 
Engrs., Winston-Salem, N. C. Pro- 
posers: C. E. McCallum, C. Z. Adams 
Seconpers: R. K. Hunter, R. W. Allen. 


Students 


The following candidates are students 
from the colleges and universities listed 
as follows: 


McGill University, Montreal, P.Q., 
Canada. Proprosers: Robert 
Clapperton, W. S. Murray. Seconp- 
ers: Leo Garneau, S. W. Salter. 


Utiey, P. A. 


Pennsylvania State College, State Col- 
lege, Pa. Proposers: David Lifton, 
E. R. Queer. Seconpers: J. L. 
Dilworth*, A. H. Zerban*. 


Lavincston, E. W., Jr. 
Riyposs, J. L. 


Purdue University, W. Lafayette, Ind. 
Proposers: W. T. Miller, C. W. 
Sallman. Seconpers: W. L. Kixmiller, 
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F. B. Morse. 
Miter, J. C 
Iniversity of Texas, Austin, Tex 
Proposers: W. E. Long, Kar! Martino 
SeconpDers: D. P. Collins, A. G. Allen 


GAMBRELL, J. B., Jr. 

Marwitt, G. G 

OpPENHEIM, T. N, 

Sucke, R. W. 

Iniversity of Wisconsin, Madison, Wis. 
Proposzrs: Prof. D. W. Nelson, G. L. 
Larson. Seconpers: Prof. L. A. 
Wilson*, R. A. Rose* 


ApbLer, H. C. 


— 


Non-member 


Advancements 


Cavuve.t, H. L., Designer & Draftsman, 
Reg. F. Taylor, Cons. Engr., Houston, 
Tex. Proposers: R. F. Taylor, R. J. 
Salinger. Seconpers: C. A. Shoals, 
J. E. Burton. 


Houiapy, W. L., Vice Pres. & Chief 
Engr., Hieatt Engineering Co., Los 
Angeles, Calif. Proposers: Leo 
Hungerford, A. J. Hess. S&conpERs: 
R. S. Farr, C. W. Pollock. 


JENKINSON, V. J., Owner & Mgr., 
Jenkinson & Co., Toronto, Ont., Can- 
ada. Proposers: D. A. Stott, W. W. 


Miller. Seconpers: C. J Boots 
Fox. 

McAKERrnaAN, G. S., Secy., Treas. & 
Reg. H. Steen, Ltd., Toront 
Canada. PROPOSERS E. G 
Ernest Fox. Seconpers: J. W. D 
V. J. Jenkinson. 


TRELEAVEN, H. M., Sales Meg: 
Co. of Canada, Ltd., Toront 
Canada. Proposers: S. A. Jer 
S. L. V. Fisher. S&conpers 
Neilans, Ralph Ramsey 


Wopnat, J. J., Mech. Engr., The 
Co., Los Angeles, Calif. Pro: 
C. F. Metzler, J. F. Park. Seco 
I. E. Mayne, R. A. Lowe 





OBITUARIES 








William 


WILLIAM T. HOPSON 

William T. Hopson, Life Member 
of the Society, died on July 17 after 
a brief illness. He was 84 years 
old. 

Mr. Hopson was president of the 
Hopson and Chapin Co., New Lon- 
don, Conn. Since 1914 he had been 
a heating engineer and contractor. 
The business with which he had 
been affiliated for so long formerly 
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Hopson 


was known as Hopson & Chapin 
Mfg. Co. Foundry & Machine Works. 

Mr. Hopson was born March 31, 
1865 in Kent, Conn., and attended 
schools in Kent, Great Barrington, 
Mass., and Bridgeport. He was 
graduated from Williston Academy 
in 1883. 

He entered the heating and ven- 
tilating field as an apprentice in 
1883, and learned drafting in the 
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foundry and machine shop 
Hopson had been president o! 
firm since 1914. He was well-k: 
throughout the east as an engi! 
and locally had been prominent! 
community affairs, serving as pr: 
ident of the board of truste« 
Chapman Technical High Sch 
for 32 years. He was a membe! 
the board of managers of Lawr: 
Memorial Hospital and also of 
board of directors of the Savi 
Bank of New London 

Mr. Hopson had been a Societ 
member since 1915 and a 
Member since 1935 


Css 


J. HERBERT BEKESHUS 


J. Herbert Bekeshus, 44, 

N. Y., died on July 5, 1949 in St 
Vincent’s Hospital, New York Ci! 

Mr. Bekeshus was born on May 2 
1905 in Alexander, Kansas and wa 
educated in Missouri and Wis: 
sin public schools. He studied el 
trical engineering at Rice Institut 
Houston, Tex., and in 1925 entered 
the heating and ventilating field 1 
Troy, N. Y. 

In 1938 he organized Pioneer O! 
Heat, Inc., but took a leave of! at 
sence to do war work from 1942 | 
1945 with York-Shipley, Inc., York 
Pa., where he was research and de- 
velopment engineer. He returned 
to Pioneer Oil Heat, Inc., in 194 
and at the time of his death was 
president of the firm 
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AMERICAN SOCIETY 
AND VENTILATING 


OF HEATING 


ENGINEERS 


Headquarters: 5i Madison Ave., New York 10, N. ¥. (Tel: MU rray Hill 3-0201) 


OURNAL 
SECTION 





—_—_ 


oFfricERS 
dent, Alfred E. Stacey, Jr.; First Vice 


~~. Lester T. Avery; Second Vice Pres., 
Lauren E. Seeley; Treasurer, Ernest Szekely; 


Secretary, A. V. Hutchinson; Technical Sec- 
retary, Carl H. Flink 


COUNCIL 


Alfred E. Stacey, Jr., Chairman; Lester 2. 

Avery, Vice Chairman — : é 

Three Years: Spencer W. Boyd, C. Rollins 
Gardner, J. Donald Kroeker, Charles O 
Mackey. - 

Two Years: DeWitt M. Allen, F. Aylmer 
Hamlet, Charles S. Leopold, Howard E 
Sproull. ‘ 

One Year: M. W. Bishop, Car! F. Boester, 
Leo Hungerford, Reg F. Taylor, George L 
Tuve, L. N. Hunter, Ex-Officio 


COUNCIL COMMITTEES 


Erecutive: Alfred E. Stacey, Jr., Chairman; 
Lester T. Avery, Lauren E. Seeley, Ernest 
Szekely, Ex-Officio. j 

Finance: Lauren E. poster. Chairman; Leo 
Hungerford, H. E. Sproull, Ernest Szekely, 
Ex-Officio. . 

Membership: M. W. Bishop, Chairman; 
D. M. Allen, F. A. Hamlet 

Program and Papers: R. F. Taylor, Chair- 
man; F. A. Hamlet, C. O. Mackey 

Standards: Carl F. Boester, Chairman; 
Spencer W. Boyd, J. Donald Kroeker. 


ADVISORY BOARD 


George L. Tuve, Chairman; Homer Addams, 
M. F. Blankin, W. H. Carrier, S. E. Dibble, 
S. H. Downs, W. H. Driscoll, E. O. Eastwood, 
W. L. Fleisher, H. P. Gant, F. E. Giesecke, 
E. Holt Gurney, L. A. Harding, H. M. Hart, 
Cc. V. Haynes, E. Vernon Hill, John Howatt, 
D. D. Kimball, G. L. Larson, S. R. Lewis. 
J. F. McIntire. Alfred J. Offner, F. B. Row- 
ley, A. C. Willard, C.-E. A. Winslow and 
B. M. Woods. 


SPECIAL COMMITTEES 


Admission and Advancement: T. F. Rockwell, 
Chairman (one year); L. S. Ries (two 
years); G. D. Winans (three years). 

Chapter Delegates: A. W. Edwards, Chair- 
man; B. L. Evans, Vice Chairman; Fred 
Janssen, Secretary. Delegates and alter- 
nates of local chapters are respectively 
as follows: 

Artanta: R. L. Beach—Leo Sudderth, Jr. 

Cenrrat New York: V. S. Day—D. L. Mills 

CentraL Onto: W. M. Myler, Jr.—E. A 
Norman, Jr. 

Crvctnwatr: A. W. Edwards—kK. B. Little 

Connecticut: E. C. Marsden—D. M. Hummel 

Detra: J. 8. Burke—J. S. Adair 

Gotpen Gate: N. H. Peterson—K. F 
Baldwin, Jr. 

Iutrwors: C. M. Burnam, Jr.—J. S. Kearney 

Inptana: P. R. Jordan—W. R. Fenstermaker 

lowa: D. C. Murphy—D. E. Wells 

Kansas Crry: E. Ha Campbell—H. E. Howarth 

Mantrosa: D. F. Kenney—J. R. — 

Massacnusetts: R. T. Kern—W. H. Shipp 

Memrputs: A. T. Bevil—J. B. Lammons 

Micuican: E. F. Hyde—L. A. Burch 

Mryvesora: O. L. Lilja—D. B. Anderson 

Mowrreat: Leo Garneau—S. W. Salter 

Nesraska: L. A. Ferguson—K. E. Martin 

New Yorx: A. A. Bearman—R. H. Carpenter 

Norra Carottina: DeParx Stimson—M. F. 
DuChateau 

Norra Texas: G. A. Linskie—Herman Blum 

NORTHEASTERN OKLAHOMA: W. R. Lee—F. 
Thomas 

Norrnern Onto: R. L. Byers—D. E. Mannen 

Oxtanoma: Earle W. Gray—R. E. Swan 

Onrarto: J. H. Fox—E. G. Spall 

Orecon: J. P. McDermott—B. W. Farnes 

Pactric Nortuwest: L. L. Bysom—J. 
Sparks 

PumLApELPata: F. H. Buzzard—C. F. Dietz 

PrrtssurcH: B. B. Reilly—C. H. Schneider 

Rocky Mountain: F Janssen 

Sr. Louis: B. L. Evans—G. W. F. Myers 

Sureverort: A. H. Otto—R. M. Hood 

Sourn Texas: D. M. Mills—L. L. Ladewi 

Sournern Caurrornta: R. S. Farr—J. L. Blake 

Sovrawest Texas: I. W. Wilke—F. C. 

Benham, Jr. 

Uran: R. H. East—G. C. Campbell 

Viecrnta: D. E. Phillips—J. M. Stokley 

Wasuineton, D. C.: A. S. Gates, Jr.—P. R 
Achenbach 

Western Micutcan: C. H. Pesterfield—T. D. 
Stafford 


Western New York: Roswell Farnham—F. J 
Weber 

Wisconsin: J. R. Vernon—F. J. Nunlist 

Chapter Relations: Carl F. Boester, Chair- 
man; C. Z. Adams, H. E. Adams, C. S 
Koehler, J. Donald Kroeker, T D 
Stafford, D. A. Stott. 

Constitution and By-Laws: S. H. Downs. 
Chairman; J. W. James, H. E. Sproul! 

Federal Liaison: T. H. Urdah!, Chairman; E 
R. Queer, B. M. Woods, L. E. Seeley, W. A 
Danielson, L. N. Hunter. 

F. Paul Anderson Award: Lester T. Avery 
Chairman; Homer Addams, F. E. Giesecke 
S. R. Lewis, H. C. Murphy. 

Guide Publication: W. N. Witheridge, Chair- 
man; A. B. Algren, R. P. Cook, Nathaniel 
Glickman, P. B. Gordon, E. F. Hyde, H. R 
Limbacher, P. J. Marschall, Clifford Strock 
Cyril Tasker, Ex-Officio 

Nominating: C. H. Pesterfield, East Lansing 
Mich., Chairman; Neil H. Peterson, San 
Francisco, Vice Chairman; W. Bruce 
Morrison, Portland, Ore., Secretary; Paul 
L. Charles, Winnipeg. Man., Canada 
Edward L. Crosby, Baltimore; A. W 
Edwards, Cincinnati; L. C. Gross, Minne- 
apolis; R. T. Kern, Leominster, Mass 
W. A. Kuechenberg. Chicago; D. M. Mil!s 
Houston; G. W. F. Meyers, St. Louis 
Alternates: R. H. Carpenter, New York 
C. H. Turland, Vancouver, B. C. 

Promotion of Research: J. E. Haines, Chair- 
man; W. E. Heibel, A. J. Hess, C. E. Price. 
D. L. Taze. Chapter Representatives: H. K 
McCain, Atlanta; H. K. Ormsby, Jr., Cen- 
tral N. Y.; R. L. Maher, Conn.; G. E. May. 
Delta: K. F. Baldwin, Jr.. Golden Gate 
C. E. Price, Ill.; I. W. Cotton, Ind.: R. H 
Schnell, Iowa; E. E. Ralston, Kans. City 
J. R. Stephenson, Manitoba; E. G. Carrier 
Mass; E. FE. Scott, Memphis: G. W. Akers, 
Mich.; J. E. Haines, Minn.: Leo Garneau 
Montreal; F. E. Prawl, Nebr.; W. E. Heibel. 
N. Y.; DeParx Stimson, No. Carolina: D 
C. Pfeiffer, No. Tex.; J. E. Wilhelm, North- 
ern Ohio; R. W. Winget, N. E. Okla.: F. W 
Chambers, Ont.; R. C. Chewning. Ore.: D 
C. Griffin, Pac. N. W.: G. W. F. Myers. St 
Louis; D. M. Mills. So. Tex.: A. J. Hess, 
Southern Calif.: D. R. Wilde, Utah; R. C 
Thomas, Va.; F. A. Leser, Washington, D 
C.; K. E. Robinson, West. Mich.; Joseph 
Davis, West. N. Y 

Public Relations: M. F. Blankin, Chairman: 
J. S. Locke, C. E. Price, K. C. Richmond 
T. H. Urdahl, G. L. Tuve 

Publication: R_ S. Dill, Chairman (one vear) 
S. S. Sanford (two years); R. D. Madison 
(three years); M. C. Giannini, Ex-Officio 


COMMITTER ON RESEARCH 


ASHVE Research Laboratory, T7218 
Euclid Ave. Cleveland 3 
L. N. Hunter, Chairman; John James, Vice 

Chairman; Cyril Tasker, Director of Re- 

search; A. C. Fieldner, Ex-Officio 

Executive Committee: L. N. Hunter, Chair- 
man; John James, Vice Chairman; A. E 
Algren, R. C. Cross, R. D. Madison. 

Three Years: I. W. Cotton, Nathaniel 
Glickman, W. A. Grant, L. N. Hunter. R. D 
Madison. 

Two Years: A B. Aleren, M. C. Giannini 
C. W. Johnson, E. R. Queer, W. E. Zieber 

One year: R. C. Cross, M. K Fahnestock, 
John James, F. J. Kurth, T. H. Urdahl. 


TECHNICAL ADVISORY COMMITTEES 


Air Cleaning: R. S. Dill, Chairman; I 
W. Cotton*, L. L. Dollinger, Jr. O. C 
Eliason, R. S. Farr, C. D. Graham, A. B 
Hubbard. K. W. MacKenzie. R. H. Mills. 
Arthur Nutting. G. W. Penney, C. B. Rowe 
R. P. Warren, R. D. Wood 


Air Distribution: Ernest Szekely, Chair- 
man; N. E Berry F. Brinen, R. M 
Conner. S. H. Downs, Linn Helander, F. B 
Holeate. F. J. Kurth*, J. N. Livermore, R. D 
Madison*. G. E. McElroy. L. G. Miller, D. W 
Nelson, W. A. Pownall. G. B. Priester, T. H 
Troller,. G. L. Tuve 


Air Sterilication: W. F. Wells. Chair- 
man: W. Anderson. Jr.. L. J. Buttetnh 
C W. Flood, Jr.. Leenard Greenbure, M_D.. 
B. H. Jennines, E. R. Queer*, Mildred W 
Wells, M.D., C.-E. A. Winslow. 


Combustion: R. K. Thulman, Chairman 
P. R. Achenbach, J. F. Barkley, L. L 


*Member of Committee on Research 
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Connell, R. C. Cross*, R. B. Engdahi, J. ¢ 

Hauf, Jr.. R. C. Johnson, W. B. Kirk, S. J 

Levine, J. W. Miller, W. M. Myler, Jr.. K. O 

Schientner. G. Schueder, E. T. Selig. dr 
H. Smoot, E. C. Webb 


Ceoling Lead: W. E. Zieber Chairman 
R. D. Blum, W. F. Friend, R. H. Heilmar 
H. W. Heisterkamp, R. C. Jordan, ( F 
Kayan, J. N. Livermore, R. H. Lock, C. O 
Mackey, J. P. Stewart 


Corresion: L. F. Collins, Chairman; A. 5S 
Gates, Jr., A. E. Griffin, E. W. Guernsey 
H. A. Pray, F. N. Speller, T. H. Urdah! 


Heat Flow Through Glass: R A 
Miller, Chairman; A. B. Algren W J 
Arner, A. H. Baker, F. L. Bishop, Jr.. R. D 
Blum, G. W. Day, J. E. Frazier, J. S. Herbert 
E. H. Hobbie, C. O. Mackey, F. W. Preston 
W. C. Randall, C A Richardson Vic 
Sanders, H. B. Vincent 


Heat Pump: R. C. Jordan, Chairman; F 
R. Ambrose, R. D. Blum, C. F. Boester 
Cc. W. Brown, W. F. Friend, M. C. Giannini 
C. F. Kayan, J. D. Kroeker, E. P. Palmatier 
S. S. Sanford 


Heating Load: T. F. Rockwell, Chair 
man; R. A. Biggs, A. I. Brown, R. C. Cro 
R. S. Dill, W. S. Harris, J. M. Hartman 
L. G. Miller, S. I. Rottmayer, M. W. Shear 
G. H. Tuttle 


Human Calorimetry: G. L. Tuve, Chair- 
man; E *. DuBois, M.D J. D. Hardy 
M.D., E. R. Queer*, L. E 
Yaglou 


Seeley Cc P 


Industrial Ventilation: W N 
Witheridge, Chairman; A. D. Brandt. J. H 
Clarke, W. C. L. Hemeon, W. O. Huebner: 
C. W. Johnson*, J. M. Kane, M. G. Kershaw 
L. L. Lewis, G. E. McElroy, H. A. Moshe: 
B. F. Postman, K. E. Robinson, B. R. Sma 
W. M. Wallace, II, R. P. Warren, H. E. Zi« 


Insulation: E. R. Queer*, Chairman; R 
E. Backstrom, C. B. Bradley. R. B. Crepps 
M. W. Keyes, H. E. Lewis, H. E. Robinsor 
Vic Sanders, T. D. Stafford, L. V. Teesdale 
R. K. Thulman, T. T. Tucke P. M 
Woodworth 


Oders: T. H. Urdah! Chairman; N. FE 
Berry, W. V. Consolazio, C. L. Fay, W. A 
Grant*, E. P. Heckel, G. W. Meek, H. 7T 
Porter, W. N. Witheridge 


Panel Heating and Cooling: P. B 
Gordon, Chairman; A. B. Algren J. W 
James*, J. S. Locke, S. K. Smith 

Group A—Heat Distribution Within anc 

Behind the Panel: A. B. Algren*, Chair- 

man; R. A. Biggs. R. S. Dill, H. L. Flodin 

F. E. Giesecke, W. S. Harris, C. F. Kayan 

G. D. Lain, R. L. Maher, C. W. Meininger 

D. L. Mills, C. W. Nessell, P. S. Park 

S. I. Rottmayer, E. E. Scott, S. K. Smith 

R. K. Thulman, S. M. VanKérk, W. J 

Widmer, G. L. Wiggs 

Group B—Heat Transfer Between th 

Panel and the Space J. W. James 
Chairman; H. F. Randolph, Vice Chair- 

man; C. M. Ashley, J. t Bergen, C. F 

Boester, Wharton Clay, Linn Helander 

A. L. Jaros, H. A. Lockhart. W. E. Long 
C. O. Mackey, R. A. Miller, G. W. Penney 
G. G. Sward, J. M. van Nieukerken, H. E 

Wheeler 

Group D—Controls: J. S. Locke, Chair- 

man; H. W. Alyea, S. D. Browne, R. L 
Campbell, C. M. Garner. P. B. Gordon 
W. J. Hajek, A. J. Keating, W. H. Kliever 

H. T. Kucera, P. F. Neess, J. K. M. Pryke 

E. J. Ritchie, C. W. Signor. N. D. Skinner 

A. S. Widdowfield 


Sensations of Comfort: C. S. Leopold 
Chairman; Lester T. Avery. John Everett 
Jr., Nathaniel Glickman, W. A. Grant, E. J 
Rodee 


Serbents: John Everetts, Jr.. Chairman 
G. C. F. Asker, I. W. Cotton’, F. C. Dehler 
A. S. Gates, Jr.. E. R. McLaughlin, J. C 
Patterson, G. L. Simpson, F. J. Swaney 


Seund Centrol: T. A. Walters, Chairman 
C. M. Ashley, P. H. Geiger, Sidney Gordon 
F. B. Holgate, G. C. Kerr. M. W. Keyes 
R. D. Madison*, T. H. Troller, Georm 
Wohlberg 


UNIVERSITY OF MICHIGAN LIBRARIES 
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SECTION 


OFFICERS OF LOCAL CHAPTERS 
AND STUDENT BRANCHES 


(41 Chapters—D Student Branches) 





@ ATLANTA: Oypatees 36 > i. - 
ters, Atlanta, Ga. ts, First Bresi- 
dent, tee 2 cease. Jr., = "Bona 

ry ta 3. {ae 
313 va Dr., N. W.. laanie’ 


@ CENTRAL NEW YORK: Grogiees 
1944. Headquarters, Syracuse, N. Y. Presi- 
dent, V. S i S. Geddes St., Syracuse 
1. Secretary, H. Carpenter, 3515 Midland 
Ave., Syracuse ”. 


@ CENTRAL OHIO: O 1944. Head- 
quarters, Columbus, Meets, Third 
Monday. Sn ay oa E. :" Norman, Jr., 
1150 ke Ave., Columbus 12. SEC- 
RETARY, I _ S. Curl, 80 S. Third St., Colum- 
us 15. 


@ CINCINNATI: Organized 1932. Head- 
uarters, Cincinnati, Ohio. Meets, First 
esday. PRESIDENT, K. B. Little, 832 
Senne’ ‘Bar Bldg., Cincinnati 2. SECRE- 
TARY, D. J. Wood, 659 E. Sixth St., Cin- 
cinnati. 


@ CONNECTICUT: O 
— yl New Haven, 
ursday. P 
= Temple St.. New Haven. S 
. L. Arnold, 26 Francis Ave., Hartford. 


@ DELTA: Organized 1939. Headquarters, 
New Orleans, . Meets, Second — 
PRESIDENT, R. B. Guest, 827-37 Dryades 
St., New Orleans 13. SECRETARY, Theodore 
Offner, 1000 S. Peters St., New Orleans. 


@ GOLDEN GATE: Organized 1 Head- 
Famer San Francisco, Calif. Mois, First 

prenpent. H. Ni Hickman, 1129 
Folsom St., San Francisco 1. Secretary, R. C. 
Cushing, 1136 Howard St., ‘San Francisco 3. 


© HEL aese Organized 1906. peosumae- 


oes RESIDENT, J. 5 Ill. Meets, Second 
= porn: 1905 Greenleaf 


SECRETAR G. W. + eee 
629 Ww. “Washington Blvd., Chicago 6. 


@ INDIANA: s, Ind. Meets, ¥ '° 
ters, Indianapolis, Meets, Fourth rh Friday. 
PRESIDENT, Fenstermaker, 
Architects & Buliden” Blidg., Indianapolis 4. 
SECRETARY, F. C. Barton, 938 of P 
Bidg., Indianapolis. 


@Iowa: O 1940. Headquarters, 
Des Moines, Meets, Second 
ID D. E. Wells, 304 Home Federal 


Bidg., Des Moines 9. 
North, P.O. Box 833, Des Moines 4. 


@ KANSAS CITY: Semeieet 1917. Head- 
Monday. PRESID NT’ Henry No mW 

0! r., 
914 Campbell, Kansas ‘ci ie 
Cc. W. umacher, 1922 AS Ave., Kansas 


} pag te Bg 1935. H juar- 
Canada. Meets Third 


i ny. President. A > w. ane * 268 Yale 
447 Main St., peg. ans. ee . 


@ MASSACHUSETTS: Organized 1912. 
H uarters, Boston, Mass. Meets, Third 


ha IDENT, W. H. snipp. 124 
Lewis .» Belmont 78. SECRETARY, J. P. 
Licandro, 177 State St., Boston. 


. © mnenrenss rit 1944. Headquar- 
By ag Tenn. Meets, Third Monday. 
President W . Wellford, Jr., 1584 Harbert 
Ave., Mem _* poeeeey A. T. Bevil, 
1521 Waverly Ave., Memphis 6 


@ MICHIGAN: Organized 1916. Headquar- 
ters, Detroit, Mich. Meets, First os aay 
after 10th of month. ENT, L. 
Burch, 5853 ain Ave., Detroit 2. Sec. 
RETARY, J. H. Spurgeon, 5050 Joy Rd., De- 
troit 4. 

@ MINNESOTA: Cromined 1918. a 
quarters, Minneapolis, Minn. Meets, 
Monday. oe R. C. Jordan, Unie 
versity of Mi Minneapolis 14. SEC- 
RETARY, Ps F. Sny n Snyder, dJr., Zenith Ave., 
N., Minneapolis 


@ MONTREAL: O ized 1936. Head- 
rs, Montreal, eo Cannes. ng 


atom 1010 St. “Catherine St., Sw. i Hom 
trea 


136 


@ NEBRASKA: Organized 1940. Head- 

uarters, Omaha, po. Meets, Second Tues- 

President, K. Magarrell, 127 So. 

Main St., Council Biufts, Ia. Secretary, F. E. 
Prawl, 2820 Harney St., Omaha 2 


eNEW YORK: O 1911. Head- 
quarters, New Lag 2 Meets, Third 
M President, H s. PR, 39 Cort- 


landt t., New York 7. Secretary, Carl H. 
Flink, Room 3000, 51 Madison Ave., New 


York 10. 


@ NORTH CAROLINA: ‘-_ =" 1939. 

eseuuareers, Durham, N. C eets, Quar- 
ony: President, DeParx Stimson, 121 st 

wilde Dr., Winston-Salem. yg 

— ake 1001 S. Marshall St — 
em 


@ NORTH TEXAS: Organized 1938. Head- 
uarters, Dallas, Tex. Meets, Third Monday. 

NT. . A. Linskie, Buckner Blvd., 
Dallas 10. ACTING SECRETARY, R. G. 
Lyford, 2415 N. Pearl St., Dallas. 


@ NORTHEASTERN OKLAHOMA: Or- 


Beacon Bidg.., 
Tulsa 3. Secretary. R. F. Shoemaker, 1136 
So. Peoria, Tulsa. 


@ NORTHERN OHIO: Organized 1916. 
— 5 ae Cleveland, Ohio. Meets, Sec- 
ond . PRESIDENT, R. L. Byers, 1740 
= 12th . Cleveland 14. §S ARY 
. V. Parmelee, 94 Solon Rd., Chagrin Falls. 


Suse Oe Ce” Sn et ee 
quarters, ee = 
ond M President, s Shafer 

Key Bidg., Oklahoma City Secreta hy 
Cite Swan, 117 N.W. First &., Oklahoma 


@ ONTARIO: Sn Canada 1922. agent uar- 
ters, Toronto, On da. irst 
Monday. PRESIDENT, A. J. , 5 474 


Bathurst St., Toronto. " SECRETARY, H.R 
Roth, 57 Bloor St., W., Toronto, Ont. 


@ OREGON: O 1939. Headquarters, 
Portland, Ore. Thursday after First 
Tuesday aE gy J. P. M rmott, 308 
Dekum. Bl Portland 4. Secretary, K. H. 
Hanson, 6317 S.E. 40th St., Portland. 


®@ PACIFIC NORTHWEST: Organized 
1928. Head Seattle, be my 3 —— 
Second . PRESIDENT, J. D. S 

7331 W. Green e Way, Seattle 3 Ds 
TARY, W. B. Pride, 37th Pi., “seattle 44. 


festa Paap, Soest, Sit 
rs, . ee - 
ond J a F. uzzard 


B i 

213-15 S. Broad St., Philadelphis’ 7. Secre- 

jek Cc. F. Dietz, 3449 W. ve 
ladelphia 32. 


@ PITTSBURGH: Cugentans 1919. Head- 
oy Pi . - Meets, Second 
, H. J. Kirkendall, 291 


Catalpa a 16. SECRETARY, 
= H. "Riesmeyer, Jr., 231-33 Water St., Pitts- 


@ ROCKY MOUNTAIN: gets, 1944. 
Headquarters, Denver, Colo. . First 
Wednesday. PRESIDENT, J. McEahern, 
1146 Market, Denver 4. SECRETARY N. H. 
Brickham, 2715 S. Humboldt, Denver. 


@sT. LOUIS: gg ly sms. ay 
rst Tuesday. 


ee ee, Mo. 
et. Wy. A Ramell’ 7918 Kinsey 


Bivd., Cla SECRETARY. H. C. Sha 
W. Pine BI Bivd., St. Louis 8. - 


* ee 1948. Head- 


mm rt. 
Box 1734, eport. 


e@ SOUTH TEXAS: 2, 1938. Head- 
guerters, Houston, Tex. Meets, Third Friday. 


ENT, R. J. Sa r, 4510 Dewbe 
Lane, Houston 4. SECRETARY. G. J. Collins, 
P.O. Box 2463, Houston. 
SOUTHERN CALIFORNIA: con 
Headquarters, Los 


1930. 
Meets, Third Wednesday. PRES ot L. 
Blake, 1700 S. Bedford St., Los jes 35. 


SECRETARY, M. C. Greiner, 1 Club 
View Dr., Los Angeles 24. 


@ SOUTHWEST TEXAS: O mizcd 194 
Headquarters, San Antonio, Tex Me 
Second ay. President, G. R. Rhin, 
1208 — 7; National Bidg., San toni 
— I. W. Wilke, P.O. B 


@ UTAH: Organized 1944. Head 
Salt Lake City, Utah. Meets, First 
oy. President, C. E. Ferguson, 838 
field Ave., Salt Lake City. Secretar 
Curtis, 2211 Highland Dr., Salt Lake 


@ VIRGINIA: Organized 1946. He dou, 
ters, Norfolk, Va. President, J. E. Whi. 
7607 Gloucester Ave., Norfolk 5. Secretar 
D. E. Phillips, P.O. Box 674, Newport Ney 


@ WASHINGTON, D. C.: eons 1935 
Headquarters, Washington, Cc. Meet: 
Second Wednesday. President eg 
Achenbach, yoy & Van Ness § 
Washington, D. C. Secretary, J. G. Muirhe 
——e Hampshire Ave., N. W., Washing 
ton 9. 


@ WESTERN MICHIGAN: Organized |9 
Headquarters, Grand Rapids, Mich. Mee: 
Second Monday. PRESID .J.A. Alexander 
P. O. Box 132, Station C, Grand Rapid 
SECRETARY, L. A. Calcaterra, 1136-42 Pi, 
field Ave. N.E., Grand Rapids. 


@ WESTERN NEW YORK: Organix 
1919. -— Buffalo, N. Y. Meet 
Second Mo: 


2Poes 
oss 
wi BS 


PRESI DENT, F. J Weber 
ae ve., Buffalo 2. SECRETARY 
+ Quackenbush, 610 Linwood Ave 
Buffalo. 


@ WISCONSIN: Organized 1922. Head. 
quarters, Milwaukee, Wis. Meets, Thir 
Monday. PRESIDENT, B. M. Kluge, 1817 s 
66th St.. Milwaukee 14. SECRETARY, J. A 
— 9121 W. Hawthorne Ave., Milwauke 


Student Branches 


@ COLLEGE OF CITY OF NEW YORK 
Organized 1949. Headquarters, New York 
N. Y. PRESIDENT, Norman Moskowitz. 15 
Clinton Ave., Brooklyn 5. SECRETAR) 
Seymour Oestreicher, 2009 Bryant Ave., New 
York 60. 


@ LOUISIANA POLYTECHNIC INST!- 
TUTE: Organized 1949. Headquarters, Rus 
ton, La. PRESIDENT. J. C. Cox, 417 W. Mis 
sissippi, Ruston. SECRETARY, H. D. Hayes 
Box 409 Tech Station, Ruston. 


alae CAROLINA STATE COL- 
LEGE Organized 1948. Headquarters 
Raleigh, N. C. PRESIDENT, J. J. Andrews 
710 Harvey St., Raleigh. SECRETARY. E. A 
Stroupe, Jr., 416 Halifax St., Raleigh 


@ OREGON STATE COLLEGE: Orgs- 
ized 1949. Headquarters, Corvallis, Ore 
PRESIDENT, M. Larson, 2311 N. §— 
Hancock, Portland 12. SECRETARY. Hele: 
P. Lankow, 1349 S. E. Birch St., Portland |‘ 


@ PURDUE UNIVERSITY: Organized 
1948. Headquarters, . Lafa i Ind 
Chairman, a E. Naftzger, 228-2 
State St.. W. ——_ Secretary. Cc. M 
Wade, The Maples iler Camp, Lafayett 


e@ TEXAS A. & M. COLLEGE: Organize 
1946. Head rters, Coll Station, Tex 
Meets, Thursday. ident, C. V 
Brown, Mech. t., Texas A & M 
College, Colle; tation. Secretary, R. \ 
Hughes, 109 W. 8th St., Quanah, Tex 


@ UNIVERSITY OF DETROIT: Orca 
ized 1949. Headquarters, Detroit, =e 
Meets First Tuesday. PRESID) 
Blanchette, _ Holcomb, Detroit 14 “sor. 
RETARY, S. H. Kosinski, 4439-30th, Detro! 
10. 


@ UNIVERSITY OF KANSAS: Organize 
1949. Headquarters, Lawrence, Kans. Pres- 
dent, V. N. Elder, 643 Tennessee, Lawrence 
Secretary, L. H. Noll, 1740 Kentucky, Lav- 
rence. 


@ UNIVERSITY OF TEXAS: Organize 
1949. Headquarters, Austin, Tex. Presiden’ 
K. A. Ma 0, 1909 Whitis, Austin. Secre- 
tary, D. P. Collins, 1915 Nueces St., Aust! 
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QUIPMENT DEVELOPMENTS 


-_ 





For your convenience in obtaining more information about 
any of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1949 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Recommends Packless Expansion 
Joint for Remote, Cramped Installations 

No. 4128—The “Corruflex” packless expansion joint has 
been introduced by American District Steam Co., North 
Tonawanda, N. Y. 

It does not require packing, is said to be ideally suited 
for use in remote and difficult-to-service locations, and 
is recommended for use in trenches, tunnels, or other 
cramped quarters. The joint is available in sizes from 3 
to 24 in., single or multiple corrugation, with or without 
self equalizing rings, single or double units, and with 
either flanged or welding ends. It is supplied in copper, 
stainless steel, or other alloys, and with internal sleeves 
if required. 

The traverse of the joint ranges from fractions of an 
inch to 15 in., and it is designed to operate under pres- 
sures from vacuum to 300 psi and temperatures from 


subzero to 1600 F. 





Expansion Joint Baseboard Cover 


Streamlines Front Cover 
for Baseboard Radiation 

No. 4129—Vulcan Radiator Co., 26 Francis Ave., Hart- 
ford 6, Conn., has added a new front cover, type FSF, to 
its line of covers for the baseboard “Radi-vector.” De- 
signed for balanced flow of radiant and convection heat, 
it is a streamlined version of the FS front. 

It is a front outlet type with 3% in. x 1 in. embossed 
slots just below the top front edge. The solid portion is 
said to completely hide the core and to give off ample 
radiant heat for floor level comfort. 

Made of 20 gage cold rolled steel, it is furnished in 1 in. 
increments up to a maximum length of 8 ft. In special 
cases it is possible to make up to 10 ft in one piece by 
spot welding. The new cover is available for either one 
high or two high installations. 


New Corrosion Resistant Sheet and 
Plate Give Better Protection 

No. 4130—“Durimet 20” is a new analysis, special low 
carbon, austenitic stainless steel alloyed so that its corro- 
sion resistance is said to be superior to that of conven- 
tional 18-8 stainless, and yet to retain approximately the 
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same working characteristics. It is available in sheets 
and plate from Duriron Co., Inc., 450 N Findlay St 
Dayton 1, Ohio 

It is particularly recommended for laboratory fume 
ducts, hoods, table tops, troughs, battery room ducts, etc 
According to the company, there is probably no corrosive 
condition in any general laboratory where this material 
does not provide adequate protection. It is said to be 
resistant to much more severe corrosive conditions than 
any sheet formerly produced by the company 


Feeds Makeu 
Water to Boiler 

No. 4131—The No 
21 and No. 121 make- 
up water feeders have 
been developed by 
McDonnell & Miller, 
Inc., Wrigley Bldg., 
Chicago 11, especially 
for 


tanks of boiler return 


use on receiving 
systems. 
Outstanding fea- 
said to 
clude straight thrust, 


tures are in- 


cam and roller valve 





designed to 
tight 
against water supply pressures up to 150 psi, a stainless 
steel valve and seat, and a large integral strainer flange 
mounted for easy cleaning. According to the company 


action, 


provide closure 


the primary use of the device will be in combination 
with the firm’s condensation pump control, a float switch 
located on the boiler for starting and stopping the con- 
maintain boiler wate: 


densation as to 


level. 


pump so proper 


Refrigeration Capacity Control 
Cuts Out Two of Four Cylinders 

No. 4132—Twenty-three refrigerating compressors pro- 
duced by Frigidaire Div., General Motors Corp., Dayton 
1, are equipped with new “step-control” devices, designed 


~ 


FOR YOUR CONVENIENCE 


Heating, Piping & Air Conditioning 
6 N. Michigan Ave., Chicago 2, Ill. 


uit Tk iis saentions’ endo’ Ge" fluntes pebenen 
numbers in Equipment Developments and Recent Trade Literature 
(Cirele each number in which you are interested) 
4129 4130 4131 4135 
4139 4140 4141 4145 
4149 4150 4151 4155 
7389 7390 7391 7395 
7400 7405 
7410 7415 
7420 7425 
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4128 
4138 
4148 
7388 
7398 
7408 
7418 


4132 
4142 
4152 
7392 
7402 
7412 
7422 


4133 4134 4136 4137 


4143 4147 
4153 
7393 
7403 
7413 


7423 


aie 
4154 
7394 
7404 
7414 
7424 


4146 


7396 
7406 
7416 
7426 


7397 
7407 
7417 


7401 
7411 
7421 
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THESE SCREWS 
Answer IMPORTANT QUESTIONS 


ABOUT WHICH 7oadomons TO USE 


Write today and inquire about Elco fasteners to meet 
your assembly requirements. Send for catalog No. 48. 


silt 


CLP 
¥ 


Elco heads, threads, slots are made 
consistently alike under a system of 
rigid production control. This is 
assurance against defects and costly 
delays. 


Gast Assembly? 


Quick, easy-starting points with ac- 
curately formed heads, threads and 
slots qualify Elco Fasteners for me- 
chanical pick-up and driving. Hours 
of handling time are saved. 


Tensile Strengths? 


Elco fasteners hold securely in place, 
continuously under maximum tension, 
because they are made from special 
analyzed steels, selected by experience 
and maintained from constant sources. 


Customer Satisfaction? 


The dependability of Elco fasteners 
to provide uniformity, fast assembly 
and maximum tensile strength means 
a superior product and trouble-free 
assembly operation. 


ELCO “Src SCREW CORPORATION 





1920 BROADWAY 


ROCKFORD, ILLINOIS 

WOOD SCREWS @ MACHINE SCREWS © MACHINE SCREW NUTS 

DRIVE SCREWS © CAP SCREWS © LAG SCREWS © SPECIAL SCREWS 
TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS 


| to reduce operating costs and afford increased effi en, 
for large air conditioning systems. 

By automatically cutting out two of four cylinde: | ¢), 
new controller is designed to reduce the refrige: ating 
capacity of compressors when equipment is ope y 
under a partial load. The new device is installed o: 71, 
10, 15, and 20 hp reciprocating compressors for use with 
city water, water tower, and evaporative condense: 
cooling systems. According to the company, capacit\ ca; 
be reduced 50 percent for 74% and 10 hp compr 
3314 percent for 15 hp units, and from 25 to 50 perce 
20 hp models. 

Along with saving in electrical power consum 
another advantage of the device, when operated 
evaporative suction pressure regulating valves, is s; 
be the prevention of moisture freezing on the c 


coils. 


Straight Through Tube Construction 
Used in "Freon" Condensers 

No. 4133—Acme Industries, Inc., Jackson, Mich 
included latest features in its line of shell and tube typ: 

| “Freon” condensers. 

Units incorporate fixed tube sheets with tube hok 
serrated and tubes roller expanded into position, straight 
through tube construction for simplified cleaning, shells 
of heavy wall stainless steel tubing designed for working 
pressure of 100 psi on the water side and 235 psi on th: 
refrigerant side, and the “all-in-one” tube which has 
integral fins. 

The STF series, available in a range of capacities up t 
approximately 230 tons, features combination type heads 
which permit water connections for either four or tw 
passes. The SRF series units have flanged water heads 
and a removable cover plate on the front head to permit 
tube cleaning without removal of water connections 
Capacities of these models range up to approximate); 
550 tons. 





Axial Fans Designed for 
Heavy Duty Service 
| No. 4134—An improved line of axial fans, offered by 
| Chicago Blower Corp., 4558 W. Congress St., Chicago 24 
is available in sizes from 14 to 48 in. According to the 
company, units have been designed for heavy duty appli- 
cations in cooling, exhausting, drying, etc. 

Blades are of the adjustable pitch type and are of air- 
foil design. Blades and hubs are of separate aluminum 
alloy castings, machined and matched. All motors direct- 
ly in the air stream are fully enclosed and of the bal! 

| bearing type. Motors out of the air stream are of the ball 
bearing, open type. Explosionproof and high ambient 
temperature motors are available for special applications 
| as are various coatings. All fans are nonoverloading 


Refrigeration Condenser Axial Fan 
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IN THE USERS OWN WORDS ..... 


{Note how users’ statements check against the 10 benefit points listed below] 


FROM A TIRE COMPANY 


“We installed your ‘1000’ reducing valve in 
our re-capping set-up about six years ago and 
to this date we have had trouble-free serv- 
ice. Periodically | check steam pressure and 
find it to be very accurate. | wouldn't hesi- 
tate a minute in recommending your Stream- 
lined Reducing Valve." 


FROM A BUTTON MANUFACTURER 

We use the type ‘1000° valves on one of the 
toughest operations and they have operated 
24 hours per day for the past 2'/2 years with 
no maintenance.” 


FROM A GLASS MANUFACTURER 

“We have one set of five pressure reducing 
valves (CASH STANDARD ‘'1000') on a Hart- 
ford Empire ZU forehearth that have oper- 
ated accurately and trouble free for five 
yeers without a dimes worth of meointe- 
nance.” 


FROM A LAUNDRY 


"We are well satisfied. We get accurate 
pressure control under toughest working 
conditions — trouble-free service — cost- 
saving operation and practically zero in 
maintenance costs." 


(ASH STANDARD 
CONTROLS... 
VALVE 





DECATUR 


FROM A CHEMICAL MANUFACTURER 


“We purchased our first CASH STANDARD 
Type ‘1000° Streamlined Valve six years ago 
and since then we have installed more than 
200 of the ‘!000° valves ranging in size from 
V4" to 12". This is indicative of our com- 
plete satisfaction with the operation of the 
"1000". A large number of the pressure re- 
ducing valves are operating above your 
maximum specifications of temperature 
and pressure with excellent results. 


“The elimination of steam leaks and the 
low maintenance cost have been especially 
gratifying. The low initial cost, low mainte- 
nonce, and trouble-free operation results in 
the most economical pressure reducing valve 
we have been able to purchase." 


fee eeeeeeeeeeeeeeeenanaananaunn 


Maximum capacity when needed most. 


Accurate pressure contre! under 
toughest working conditions. 


. Trouwble-free service. 

- Smooth operation. 

. Tight closure. 

Speedier production results. 

- Elimination of follures. 
Cost-saving operation. 

. Ne spoilege. 

10. Practically zero in maintenance. 


© WRITE FOR BULLETIN 962 
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A. W. CASH COMPANY 


ILLINOTS 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send jor them 


‘ 


Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari 
ous types for automatically oper 
ating valves, dampers, rheostets, 
stokers, pulverizers, fans, and 
other apperatus 16 peges filled 
with descriptions and epplicetions 








Bulletin 968 features the CASH 
STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and geses 
except some injurious chemicals, 
Wiustrates and describes the dif- 
ferent styles available and tells 
about their aoplications Three 
peges of capacity charts 


ibs 


Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres. 
sure Valve —detigned to auto- 
matically maintain @ constant 
Pressure in the evaporator corret. 
ponding to a constant tempera. 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures, 
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| Hermetic Compressor Features 
| Packaged Air Conditioner 

No. 4135**—United Conditioning « 
74 Varick St., New York 13, is now j 
production on its line of 3, 5, and 7 
“Clime-matic” self contained air < 
tioning units which feature “Copel: 
hermetic compressors and which ar 
ter cooled. 

Normal air delivery is 400 cfm px 
and a variable pitch, adjustable fan ; 
is said to permit a 25 percent increa 
air delivery. Other features are sa 
include unusually large filter area, h 











WHICH CUTS 
FUEL COSTS UP TO 30% 









Commercial Model 
No. 50 





Combustioneer’s Automatic Respirator, exclusive and patented, 
maintains at all times the precisely correct amount of air in the | 
fire-bed for ideal combustion. There are no dampers or shutters 
in the air duct to adjust—operation is completely automatic. This | 
assures maximum efficiency . . . and cuts fuel costs up to 30%. Only | 
Combustioneer has it! 
Combustioneer’s exclusive “Pulsating” Transmission agitates the | 
fire-bed, thoroughly mixing air and coal so that every particle is 
consumed, There is no waste. Its direct gear contact gives tremen- | 
dous power. Its heavy-duty ruggedness assures long trouble-free | 
service. Feed rate changes can be made easily while the stoker is 
in operation. | 
Twenty years of precision-engineering leadership have produced 
a complete line of hopper and bin-feed Combustioneers with ca- | 
pacities up to 1000 pounds per hour. They meet all heating needs 
in factories, shops, stores, theaters, hotels, apartment houses and 
other large private and public buildings. 
Write today for the proof that a Combustioneer Automatic Coal 


Stoker can cut your fuel costs! 


eeevzseeceeeveeeeoeeoeoeeeeeeeeeaeeeeeeeeeeeee 


The Steel Products Engineering Co. 
1238 W. Columbia St., Springfield, Ohio. 


Please send us, without obligation, further information 
about your commercial models of Combustioneer, and in- 
formation about your free heating analysis. 


SE 

KIND OF BUSINESS 

COMPANY _ _ 
ADDRESS__ — 


__, _.. ZONE__ STATE___ —_ 
Seeeeeeeeseeeseeeeeeeeeeeseeeeeeesesese 
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duty coils four rows deep, the use of vibration iso! 
mountings, a visible “Freon” sight glass, and si 
controls for either manual or automatic operation 
year ’round use, a heating coil may be added, and w 
wall or ceiling installation is necessary, the unit's 


| section construction is designed to permit remote inst: 


tion of the machine compartment. 


V Belting Serves Emergency 
Breakdowns, Reduces Inventory 

No. 4136—“Vee Ply” belting has recently been added 
to the v belt drive line of Multiple-V-Drive Sales Diy 
Worthington Pump and Machinery Corp., P. O. Box 953 
Buffalo 5. 

Specially designed to service emergency breakdow: 


| and eliminate a large, endless belt inventory, the belting 


is said to be suitable for most v belt drive applications 


| and to be ideal for use on drives requiring dismantling ; 


part of the machine to install endless belts. According 
the company, it reduces overall inventory by eliminating 
the need of carrying a spare set of endless belts for eve: 
machine. It is uncoupled from roll stock as needed and 
adjustable to any length. 

The belting is flexible and is recommended for continu- 
ous heavy duty service. It is not recommended, howeve: 
for severe shock loads or on drives that are underbelted 





Left, V Belting; Right, Mot 


Copper Fin Construction Features 
Totally Enclosed Induction Motor 
No. 4137—Type CS, totally enclosed, fan cooled, squ 
rel cage motors with copper fins embedded in the sta! 
laminations for additional cooling are now offered ») 
Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30 
Because of the excellent heat transfer ability of coppe! 
motors of this design require little more installation space 
than open motors of the rating, according to the compa! 
Rapid conduction of heat from the stator is accom- 
plished by interleaving circular copper punchings @t 
intervals among the core laminations. These copper ! 
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d beyond the core iron so that the heat picked up 


te 
yn he transferred to the external cooling air. Additional 
copper fins are fabricated with steel parts to form large, 
cylindrical heat exchangers at both ends of the motor 
ao und the end turns. Heat picked up by internal air 
circulating through the rotor is transferred through these 


heat exchangers to the external cooling air. 

Motors are said to be suitable for application in central 
stations, cement mills, flour mills, coal pulverizing plants, 
grain elevators, steel mills, and in other locations where 
the atmosphere is contaminated with dust particles that 
are injurious to any open motor. Units are available in 
large ratings up to approximately 1500 hp 


Simplified Design Provides Large 
Capacity of Safety Relief Valve 

No. 4138—The No. 33 safety relief valve for hot water 
heating boilers, developed by McDonnell & Miller, Inc., 
Wrigley Bldg., Chicago 11, is designed to “provide a large 
capacity, Btu rated valve built to conform to the current 
ASME boiler code at a price within the reach of every 
boiler owner.” 

The valve, utilizing a new, simplified design, is set to 
open at 30 psi, the needle lifting just far enough to take 
care of the thermal expansion of water. If for any reason 
the temperature rises into the emergency zone, increased 
velocity is said to act on the “hydra-lift” ring, greatly 
increasing lifting power and snapping the valve wide 
open to dissipate heat at the maximum rate of 242,900 
Btu per hr. 

The valve cone and seat are of stainless steel and the 
testing lever operates independently of the automatic 


pressure action. 











Relief Valve Nonferrous Convector 


Convector Tubes Soldered 
to Cast Iron Headers 
No. 4139*—A new line of “National Art” nonferrous 
convectors for use with either steam or hot water is 
being marketed by National Radiator Co., Johnstown, Pa 
Heating elements consist of aluminum fins bonded to 
copper tubes and the spacing used is said to prevent 
clogging with dust. The tubes are silver soldered to cast 
ron headers which are prepared for soldering by a 
patented process similar to that used extensively during 
the last war. The manufacturer claims this special proc- 
ess “definitely assures a permanent bond of fin and tube.” 
Heating elements are supplied with specially designed 
enclosures for free standing, semi-recessed, full recessed, 
wall hung installations. Made of sheet 
teel with a prime coat of paint, rounded corners, a front 
itlet grille, and an open bottom inlet arch, the enclos- 
res are shipped completely assembled ready for instal- 


reinforced 
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Type 150 Suspended Unit Heater 
60,000, 90,000, 120,000, and 
150,000 Btu input capacities; for 
Noturol, Manufactured, Butone-air 
ond LP-Gos 





Mueller Climatrol 


Gas-fired Suspended 
Unit Heater 


... to meet a huge demand 
and bring extra sales to you 


There is a constant demand for an attractive, compact, 
efficient, direct-fired gas unit heater — for use in stores, 
shops, theaters, garages, etc. And the new Mueller Cli- 
matrol meets that demand. Its special features give you 
an advantage over competition that will bring an extra 
volume of profitable sales to you. Here they are: 

All-welded steel heat exchanger: Horizontal tubular design with 


high crown sheet; no impingement of flame. Completely clean 
able from top or bottom without lowering unit. 


Compact design — extra head room: Only 31” high, including 
diverter and flue vent, on 60,000 and 90,000 Btu sizes. Larger 
sizes are only 351," high. Horizontal flue outlet on diverter. 


Aerated flame burner: Cast iron with drilled ports. Single-open- 
ing shutter prevents clogging. Burner size increases proportion- 
ately with size of heat exchanger for uniform heat distribution. 


Quiet, high-delivery blower: Discharge may be directed to suit 
installation by repositioning the adjustable louvers to blow hori- 
zontally or vertically. 

This addition to the Mueller Climatrol gas-fired line 
is shipped complete, pre-wired, ready for quick, easy in- 
stallation. 

It’s a new sales-maker for you. Get behind it and 
you're sure to increase your sales volume and profits. 
Write for details. L. J]. Mueller Furnace Co., 2006 W. 
Oklahoma Ave., Milwaukee 7, Wisconsin. «-37 
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WARD LEONARD 


RELAYS 


105 Heavy-Duty Midgets 


Ae) i 4 4 3 


Unique spring suspension adds a self-cleaning ac. 
tion to the heavy, silver-to-silver contacts of Ward 
Leonard’s 105 Heavy-Duty Midget Relays. These 
features make them self-aligning, too. 


Use Ward Leonard 105 Midgets on jobs normally 
requiring heavier relays. 

Write for Relay Catalog. Ward Leonard Electric 
Co., 24 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
RR lo- EE ngineored Cortiohs 


RESISTORS + RHEOSTATS «+ RELAYS - WTROL { 











lation. Dampers also are available, either at { 
installation or later on. Units are furnished in st 


6 in., 8 in., and 10 in. depths and standard 20 in 4 i 


and 32 in. heights. The nominal lengths of en 
range from 20 to 64 in. in 4 or 8 in. increments. 


Steam Generators Have 
Improvements in Basic Features 
No. 4140—New 
steam generators 
developed by Cy- 
clotherm Corp., 90 
Broad St., New 
York City, are said 
to emphasize im- 
provements in basic 
operating features. 
A new type of 
“high atomizing” 
burner nozzle in- 
corporates a pri- 


mary air supply and, according to the company, assure; 


precise injection of fuel and air for efficient combust 
at all firing rates. In addition, the new nozzle desig: 


mits interchangeable oil or gas firing without requiring 


| change of nozzle. 
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The new models also include a simplified air sup; 





system, improved combustion and ignition programmi: 


controls, and a blower air channel design that is said t 


7 


achieve quiet operation. Available sizes range from | 
300 hp for pressures from 15 to 200 psi. 


{) 


Develops Finishing Cement 
for Industrial Equipment 

No. 4141—A new “Powerhouse” finishing cem: 
said to eliminate from three to six standard applicat 


steps, is available from Baldwin-Hill Co., 500 Breunis 
| Ave., Trenton 2, N. J. 


Said to be ideal for industrial equipment such as b 
ers, breechings and ductwork, kilns, turbines, and 
refinery equipment, it is a dry, loose material of min 
wool fiber base. The thermal efficiency, says the « 
pany, approaches that of insulating cements. Suital 
for either indoor or outdoor application, it is applied » 


a trowel and is said to resist temperatures up to 1700 


It may be applied over any insulating block or plas‘ 


insulating cement. 


Recommends Circulator for 
Radiant Heating Systems 

No. 4142—The new HC 
low cost, horizontal type hot 
water circulator is said to 
have extra capacity for 
modern radiant heating sys- 
tems. The manufacturer is 
Taco Heaters, Inc. 137 
South St., Providence 3, 
R. L. 

Features stressed by the company include p 
bronze “Oilite” bearings, rotary seals, a spring 
coupling, a stainless steel shaft, a cast bronze imp« 
two-bolt flanges, and a rotatable body. 

Capacities at zero head are 42, 43, and 44 gpm resp 
tively for the 1 in., 1% in., and 1% in. size. The maxi 
head for all sizes at no flow is 7.5 ft. 
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“BRYANT Winter Air Conditioning provides 


eet. . re eee 


Bryant Model BA-88 Winter Air Conditioning installation in 
Western Auto Associate Store delivers warm air to the store 
through overhead supply outlets. Return air is removed from the 
store at several points along the floor line. Heating contractors: 
Elling Bros., Somerville, N. J. 





You can get a fu// share of the warm-air heating business 
in your area with the Bryant Model BA-88 Gas-Fired 
Winter Air Conditioner. The BA-88 has a place in the 
forced warm-air systems of all types of homes and helps 
create ideal indoor weather in offices, stores and other 
commercial applications. 

These Bryant-engineered features set the BA-88 apart 
from ordinary warm-air equipment: All cast iron tubular 
heat exchanger for years and years of superior service 
and high operating efficiency; rugged cast iron burners 
with raised, precision-drilled ports (specifically drilled for 
the type of gas to be burned, whether it be natural, manu- 
j factured, LP or mixed gas); and the famous Bryant 

Diaphragm Valve and Automatic Pilot. 

The Bryant Model BA-88 Winter Air Conditioner is 
fully enclosed in its sturdy steel jacket, requires a mini- 
mum of floor space for equipment of its type. It is made 

ve in seven standard sizes, with inputs from 60,000 to 
250,000 Btu per hour. 


_— 


(Customer Comforr- x \ow cost’ 















says A. Wilner, 
Owner-Operator, 
Western Auto 
Associate Store, 
Somerville, N. J. 





“Bryant Winter Air Conditioning does a 
very highly satisfactory job in our store... 
warms, filters, humidifies and circulates 
the air to provide comfort for customers 
and employees alike. We are happy to 


recommend Bryant Automatic Heating.” 


ie 


WESTERN PWT E we’ 





a 
Let the pup be furnace mean 
and woter boy, too! 





AUTOMATIC HEATING 


BRYANT HEATER DIVISION 


Affiliated Gas Equipment, inc. 
Cleveland, Ohio . Tyler, Texas 


THE MOST COMPLETE LINE OF GAS HEATING EQUIPMENT IN THE NATION 


——— i 
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THE WORLD'S FINEST 
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UNIT HEATER! 


Extra quiet! Extra capacity! 


Extra economy! 


Some unit heaters 
have some of these features 
«+. only ILG has them all! 


One-name-plate . . 2-piece header. . No brazed joints 


Patented ILG-built Self-Cooled Motor—never 
“slow roasts” due to radiated heat from core 
-.. Saves 5% to 10% on power cost. 


Dynamically balanced fan wheel—specifically 
designed for ILG Unit Heaters . . . verified for 
dynamic balance at rated speeds. 


Two-piece header bolted together—graduated 
for “balanced” steam distribution. Trouble- 
free operation on steam pressures to 125 Ibs. 


Solid copper core .. . 26 gauge flanged copper 
fins pressed on to 4” O.D. seamless copper 
tubes. ILG never has substituted less efficient, 
less durable metals in its fins or tubes. 


No welded, soldered or brazed joints. Pressing 
operation permanently unites fins and tubes. 
Brass orifice bushings driven into entrance of 
tubes to expand tubes uniformly into header. 


6) Bottom Header—“Floats” on slotted coil re- 
tainer and spring washers—coil expands and 
contracts independent of unit casing. 


PLUS the famous ILG “One-Name-Plate” Responsi- 
bility covering both unit and motor. 

Sell nationally-advertised ILG Unit Heat- 

ers. Only ILG has all these features... [=e 


only ILG offers so much value per dollar. 
/ 


Go, 
Send coupon today for FREE Unit Heater Bulletin 342 = 
LG Electric Ventilating Co., Pe P| 


2841 N. Crawford Ave., Chicago 41, Ill. 
Offices in more than 40 Principal Cities 





Firm Nome — 





Your Nome 





Address 
City 














Protects Commercial Oil 


Burner Combustion 


| from flame failure and to 


| 42, Mass., is offering “Fire- 


No. 4143—To protect 


commercial size oil burners 


provide automatic program- 
ming for these burners, 
Combustion Control Corp., 
77 Broadway, Cambridge 





eye” system FF-1. This in- 
cludes photoelectric scanner type 45PH5 and pr 
ming control type 24PJ8. 

The scanner consists of a phototube and vacuum tuly 
amplifier housed in a dust tight aluminum case. Th, 


| photoelectric system monitors the oil flame and, whe; 

| flame fails, signals the programming control which start; 

_ the burner and programs a sequence of fuel valve open- 
ing, post ignition time, priming, and scavenging. 





| of simplex and du- 
| plex square tank 
| condensation re- 


| with “Apco” tur- 
| bine type pumps, 

is available from 
| Aurora Pump Co., 
| 80 Loucks St., Aurora, Il. 


The equipment is said to incorporate many features 
including a special heat absorbing filter on the scann 
and a hinged shutter permitting lens cleaning withou 
shutdown. The fuel valve delay and post ignition px: 
can be set upon installation in seconds, according to th 
company. 


Evaporative Condensers Used 
for Many Applications 


No. 4144—The evaporative condensers of Baker Refrig- 
eration Corp., South Windham, Me., are designed for bot! 
indoor and outdoor use and for “Freon” and ammonia 

Model BU is of the outdoor-indoor type, incorporates 
centrifugal fans, and is available in capacities from 10 t 
125 tons, “Freon” (7.1 to 89.1 tons ammonia). Maximun 
rated capacities of the model BC condenser are 100 and 
71.3 tons, “Freon” and ammonia respectively. This mode! 
utilizes a propeller fan and is only for outdoor use 

Condensing coils are of the steel tube, all prime surfac: 
type and are tested to 300 psi air under water and are hot 


dipped galvanized after fabrication. Fan motors have ba 


bearings and a special tropical insulation to resist m 


| ture. Centrifugal pumps are close coupled 


Returns Condensation 
in Low Pressure Systems 


No. 4145—A line 


turn units, equipped 





Units are designed to return condensation from radia- 
tors, coils, etc. to low pressure boilers. In industrial plants 
they may be used to return water and other liquids t 


f 
‘ 


is of the double suction, turbine type with a flexible 


coupling and bronze fitted construction. The shaft is ©! 
| stainless steel. The impeller is all bronze, and the float 
| control is adjustable. Capacities are from less than 1000 


to 15,000 sq ft EDR at pressures up to 40 psi. 
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Vou... for the first time! 
IRCULAR AIR DIFFUSION FROM A SQUARE OUTLET 
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Aspirating Air Diffuser Type E 
INEERS WANTED IT: ARCHITECTS WANTED IT: CONTRACTORS WANTED IT: 
Jp to the present, using a square air Because of its square shape, this new It can be installed and adjusted quick- 
iffuser meant sacrificing perform- diffuser harmonizes pore with ly and economically by a new labor 
ce for appearance. Now Anemostat rectangular and straight line design. and time saving snap-on method. 
s developed an entirely new square It fits readily into standard size acous- Equalizing deflectors also easily snap 


ir diffuser... the Type E. . . that 
rovides draftless air distribution 
ver a full 360° arc. 


his new patented Type E Diffuser 
etains the exclusive Anemostat aspira- 
von principle. It draws room air, 


tical and egg crate ceilings. It can be 
combined with all types of lighting 
fixtures. 


The Anemostat Type E is available in 
nine different neck diameters ranging 
from 4 to 14 inches. 


onto the inner assembly. 


By adjusting the equalizing deflectors 
in the new Type E Anemostat, air can 
also be diffused in long, narrow or 
angular patterns to suit various 
conditions. 


qual to 35% of the supply air, into 

lhe device, where it is mixed, within } 
i. © unit, with the supply air before it SEND FOR BULLETIN 29 which shows smoke test photographs 
nts Few em senility gives full information on the new Type E Air Diffuser. 
to 
ble j  ANEMOSTAT CORPORATION OF AMERICA, 10 EAST 39TH ST., NEW YORK 16, N.¥ 
of & ® i Please send me a free copy of Bulletin 29 which fully 
vat . t | describes the new Anemostat Type E Square Air Diffuser. 
0 PPRAFTLESS Aspirating AIR DIFFUSERS ; 

; ANEMOSTAT CORPORATION OF AMERICA ! 
10 EAST 39th STREET, NEW YORK 16, N. Y. DS Cia cakes ask cissd ccc casesiesss. 
4s REPRESENTATIVES IN PRINCIPAL CITIES TE SE ne eee 
era eo  otccnemtinnnen , 


“NO AIR CONDITIONING SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION” 











| Refrigeration Type Dehumidifying 
Unit Has Large Capacity 

No. 4146—A new, large capacity, semi-portable 
midifying unit that operates on a refrigeration pri. cj; 
has been placed on the market by Carrier Corp., : \)2 s 
Geddes St., Syracuse 1. 

Built around a ‘4 hp condensing unit, the new 53 
“Humidry” has a capacity for removing 34 pints of 
ture per day under room conditions of 80 deg ; 
| percent relative humidity. It may be installed 
' convenient location and requires only an electric p 
connection—110 or 230 volt 60 cycle a-c—and : 
drain for moisture disposal. 

The unit is recommended for use where rust, m 
mold, or rot causes damage, deterioration, or work 

Air is drawn over the chilled surface of a copper plat 
fin type evaporator and moisture from the air is 
densed, collected, and drained away. The cool ai 
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WALL GRILLES WITH 
DEFLECTING VANES 


‘ 





passes over the warm condenser surface by forced « 














i IPT LE | 4 { 18 3 lation from a pressed steel fan and is recirculated a 
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q) ; 
= Style 321-A grille 
«! with deflecting vanes CCURATE and positive com- f 
be. pound deflection of air flows Dehumidifier Window Fai : 
SJ Pa a ean be readily secured with these 
a L ae. “Fabrikated” grilles. Directional ad- Propeller Fan Mounted 
on i justments may be made when grilles °" Outside Window Frame 
& 1S are installed; or grille bars and vanes No. 4147—Recommended for use in apartments, of! 
bay TY, may be adjusted after installation stores, shops, etc., the belt driven type AP propell ri 
= NS to meet unforeseen or changed has been designed for mounting on the outside of wind 
= . requirements. frames. The manufacturer is Chelsea Fan & Blower ‘ 
5 Inc., 1206 Grove St., Irvington 11, N. Y. 


Rear view showing 
adjustable deflect- 
ing vanes 









Always Leading —Always Progressing 


Each grille bar and each deflecting 
vane is adjusted individually with 
a special two-pronged tool included 
with each shipment. Locking of 
grille bars and vanes is not required 
because they are held firmly in 
place —no vibration —no rattle. 
Write for Our New Catalog No. 48. 


MEMBER 





INDOOR COMFORT 





THE INDEPENDENT 
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REGISTER CO. 


3747 E. 93rd STREET + CLEVELAND, OHIO 


It is equipped with cord and plug and pull-chain s 


and is available in 24 and 30 in. sizes. Air deliveries 


4500 and 6500 cfm. However, the 30 in. fan ma 
equipped with a % hp motor, and at 620 rpm it is 
at 8200 cfm. 


Protects Cork Coverings 
From Solvent Products 


No. 4148—A new material, “Solvopruf,” which ca 


used as either an adhesive or finish for corkboard o1 
covering to prevent damage to the insulation from s 


ent products has been developed by Armstrong Cork 
Lancaster, Pa. 


It is a self curing compound which may be applied 


brush or trowel, and, according to the company, it s« 
a rubber-like film at room temperature and remai! 
this condition when exposed to temperatures ra! 
from -35 F to plus 125 F. Upon aging six or seven « 
it is said to be resistant to the action of toluol, m« 
ethyl ketone, gasoline, kerosene, and water. Alth 
benzol causes it to swell, the protective film remains 
serviceable condition. It is recommended for use 
with corkboard or uncoated cork covering. 
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USES CHASE COPPER TUBE 





Pouring concrete over 12,000 feet of Chase Copper Tube. 


1200 feet for sidewalk and drive snow removal, Architect: 
Charles A. Maguire & Associates, Providence, R. 1. Build- 
ing Contractor: A. F. Smiley Construction Co., Pawtucket, 
R. I. Heating Contractor: J. F. Higgins Heating Co., 
Providence, R. I. 





IG jobs .. . little jobs, Chase Copper Tube has 
B the advantages that mean fast, economical in- 
stallation . . . dependability! For instance: you 
reduce costly, time-consuming connections because 
Chase Copper Tube is available in coils up to 100 
feet long. Its flexibility means quick, easy hand- 
bending! And no fittings are needed at bends. 

In floor installations, as illustrated, there’s no 
need for accurate leveling of Chase Copper Tube. 
For ceilings, its light weight makes this overhead 
work easier . . . and its small diameter does not 
require extra plaster for coverage. Send for instruc- 
tive, informative booklet that discusses radiant 
heating in theory and practice. Write Dept. HPA-99. 


Chase 


WATERBURY 20 CONNECTICUT 








ALBAN ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND 


i 
; 
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Installation also included 5500 feet for office ceiling and 





THIS IS THE CHASE NETWORK 
DALLAS 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER 


PROVIDENCE WAREHOUSE WITH 22,000 SQ.FT. FLOOR AREA 


FOR RADIANT HEATING! > 


CMAGE 


Coppe, Tube 

Installations: 
'ONG LENGTHS 
LIGHT IN WEIGHT 


Sie 


Send for FREE book 
“Suggestions for Designing 
RADIANT PANEL HEATING 
with Copper Tube.” 


MAIL THIS COUPON TODAY! 


aAbiaay Beatias 






1 Chase Bross G Copper Co., Dept. HPA 99 
l Waterbury 20, Conn. 


Please forward your book “Suggestions tor Designing 
Radiant Panel Heating with Copper Tube. ° 





Address 
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Zhe Naltons He foe 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





hondiest way to buy brass 






HOUSTON INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES 
ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY 


DETROIT 
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Installation and maintenance in tight places are 


easy when you use Badger Packless Corrugated Expan- 
sion Joints. Thanks to thoughtful designing, the outside 
diameter of any Badger Joint is about the same as any 








ordinary flange. It’s one reason why users everywhere | 


insist on the original Badger Packless Corrugated Joint. 
Here are other features equally important to you: 


@ Flexible . . . quick response to heat expansion 
cuts strain on adjacent fittings and equipment 


@ Packless . . . single tube construction provides 
pressure-tight joint without packing 

@ Special forming methods . . . no danger of struc- 
ture-weakening stresses 


¢ Controlled heat treating . . . to assure long life 
for flexing member 

@ Directed flexing rings . . . to equalize stresses 
between and within corrugations 


@ Fabricated from stainless steel or alloys .. . 
joints withstand high temperature and corrosion 


These features are important in any pipe line job 
— you can get them all only by specifying Badger 
Expansion Joints. 


EXCLUSIVE 


oll-curve c 
cquelize stresses 


COLD 


HEATED 


MANUFACTURING COMPANY 
230-260 BENT ST. CAMBRIDGE 41, MASS. 
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Air Diffuser Available 
in Square Form 


No. 4149—A new type E square air diffuser, s: 
aspirate and distribute air equally over the full arco % 
deg, has been developed by Anemostat Corp. of Am: 
10 E. 39 St., New York City. 

According to the company, it harmonizes with 
tangular and straight line architectural designs, is 
with the ceiling, fits readily into standard sizes of a 
tical and egg crate ceilings, and can be combined wit 
types of lighting fixtures. The diffuser is availab 
nine different neck diameters ranging from 4 to 14 

Like the standard circular unit, it is said to provi 
percent aspiration by virtue of its patented desig: 
snap-on method permits removal or insertion of 
complete inner assembly together with equalizing 
flector. Long, narrow or angular air patterns car 
obtained if other than the full 360 deg diffusion is 
quired. 





Square Air Diffuser Propeller Fan 


Propeller Fan Has 
Self Cooled Motor 

No. 4150—The type Q propeller fan of Ilg Electri 
Ventilating Co., 2841 N. Crawford Ave., Chicago 41, has 
been designed specifically for exhaust fan duty. 

Outside air is drawn through a vent pipe, circulates 
through the motor, and is exhausted from the front 
the motor into the fan air stream. New type fan blades 
are said to provide high capacity, efficiency, and excep- 
tionally low noise level ratings. The unit is available ir 


| numerous sizes up to and including 30 in. fan wheels 


(7800 cfm rating). 


Seal, Bearing Assembly 
Interchangeable on Rotary Pump 


No. 4151—Worthington Pump and Machinery Cor; 


| Harrison, N. J., has improved the design features on its 


rotary pumps by the incorporation of a new line known 


| as “Gami.” The new pumps employ the use of a mechan- 


ical seal and a self lubricating type inboard sleeve bear- 
ing to carry overhung drives. This seal and bearin; 
assembly are interchangeable on the same shaft with th 
standard stuffing box of the GA type pump, so that 
service conditions change, substitutions of seal or stuffing 
box can be readily made. 

The seal, says the company, is subject to suction pres- 
sure only and has been found tight even at high vacuum 
Units are designed for handling liquids comparative!) 
free from abrasive or corrosive substances, and are said 
to be capable of handling a considerable amount of ai! 
gas in the liquid. They are recommended for handling 
liquids of various viscosities from tar, molasses, a! d 
heavy oils to light liquids such as gasoline and kerosene 


7° 
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This Unique Insulation Product Has 


|—— NINE LIVES 


SAVES FUEL 
Yos, DUX-SULATION performs nine nine 


be 4 SEADENS METALLIC NOISE important functions 1 in — heating, v 








; * Asbestos-protected DUX-SULATION actually saves 75% of the heat loss 
q OFFSETS OVERLOADS that would otherwise be radiated from the ducts. 
Eo Bat, that’s not all! DUX-SULATION performs many additional jobs, all 


ety Ds 
or 


of which are important in themselves—particularly the key functions listed 
to the left. 


* 
IMPROVES APPEARANCE This unusual product can be applied to either the inside or the outside 


z of round, rectangular, or irregular sized ducts. It is supremely flexible—will 
. not chip, crack, or buckle. Furthermore, it is rot-proof, mildew-proof, and 
4 insect-proof. 

rd DUX-SULATION is safe! The entire surface is protected with an asbestos 
7 REDUCES POWER LOAD membrane, and asbestos-protected tape is furnished for covering the corners 


and joints as well as adhesive for application. There is nothing else to buy 
—no wires, screws, bolts, or lugs are used. Comes in an easy-to-handle roll 
36 inches wide—100 square feet \”" and 1” thick. 


* The greatest evidence as to the usefulness and durability of asbestos- 
PREVENTS CONDENSATION protected DUX-SULATION is the fact that it is being used more widely each 


year, and is specified again and again by leading Engineers and Contractors. 


has 





1 
PU i HE ts il 


des PREVENTS RUST 


* 
; ABSORBS SOUND 


t 
* dias 
are 7% 


APRA 


“ * 
mn REDUCES VIBRATION 








7 FOR COMPLETE FACTS ON 

g ALL PERFORMANCE ADVAN- 

TAGES, APPLICATION METH- 
fi ODS, AND OTHER DATA, SEND 

, = TODAY FOR “BULLETIN 400”. 
WE WILL ALSO SEND YOU 

. THE NEW SAMPLE KIT 

. &§ (RIGHT) WHICH INCLUDES 

| o£ ACTUAL SAMPLES OF i 
SULATION. 





Order Asbestos Protected DUX-SULATION from your Jobber today. 


Grant Wilson Ine. 


141 W. JACKSON BLVD. at LASALLE ST. CHICAGO 4, ILL. 
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The Easy-to-Install 
Tate ltrsigt-] Mm al-toilal: melds 


AIRTHERM 


Oil* or Gas Fired 
Space Heaters 


its space heaters are easy to 
install. They are furnished complete 
with all operating and safety controls 
for automatic operation. Airtherm 
space heaters have a steel combustion 
chamber lined with castable refractory 
for simple maintenance and long life. 


Available in nine models ranging from 
650,000 to 1,950,000 BTU per hour out- 
put in floor mounted or suspended types. 


For detailed information write for 
Catalog 802 


*Approved by Underwriters’ Laboratories 





AIRTHERM MANUFACTURING COMPANY 


711 South Spring Ave. St. Louis 10, Mo. 


204 





Venturi Type Orifices Used 
in Roof Ventilator 


No. 4152—The “Agitair’” CNO exhauster for roof vn 
lating, vent flues, and chimney tops has “venturi-iyp 
orifices and is available from Air Devices, Inc., 17 E. 4 
St., New York 17. 

According to the manufacturer, it does not restric 
flow of air or gases when there is no breeze, will no 
terfere with natural draft due to temperature differ: 
is weatherproof under all conditions, prevents doy 
draft, and moves relatively large amounts of air at | 
wind velocities. 

Constructed of heavy gage steel and having a corrosiggl 
resistant finish the unit has no moving parts and is avail 
| able in standard head sizes from 5 to 48 in 














Roof Ventilator Pipe Vise 


| Pipe Vise 
Has Tool Tray 


No. 4153—The “Tristand” pipe vise of Ridge Tool C 
Elyria, Ohio, features a tool tray designed to make t! 
unit rigid. 


Said to be a portable work bench, the unit includes ; 
| 2% in. yoke or 4 in. chain vises, built-in, three size, pip: 
| benders, an adjustable ceiling brace screw for anchorir 
the stand between the ceiling and floor with 1 in. pip 
slots for hanging tools, and a malleable iron tray for th 
oil can, dope pot, etc. The new tool tray hooks to lugs o1 
the front legs and is locked on the back leg with a thum! 
screw on a sliding fitting. The feet have rubber pads 


Locates Leaks in Pipes, 
Tanks, and Storage Vessels 

No. 4154—A device for 
quickly locating leaks in 
pipes, tanks, or other stor- 
age vessels is the vacuum 
seam tester offered by 
American Pipe & Steel 
Corp., 2201 W. Common- 
wealth Ave., Alhambra, 
Calif. It is a compact, port- 
able unit said to effect substantial savings by often elim- 
inating the necessity of taking out of service the 
equipment to be tested. 

Seams are covered with soap suds and an inspectio! 
box with a clear glass top and soft rubber base is laid 
over the seam. A vacuum, created within the inspectio! 
box, draws air through any leaks causing soap bubbles t 
form. These are visible through the glass top. Units ar 





| available in a wide variety of sizes and shapes for insid 


corners, outside corners, circumferential seams, ana 
straight seams. 
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Guaranteed Against 
Hurricane Velocities 
Up to 100 M.P.H. 


‘ool C, 
ake the ff , No matter where C. H. Wheeler Water Cool- 
F , ing Towers are installed ... whether perched 
atop a building ...or in the clear on the ground 
... they all carry the same guarantee. Rec- 
ords of the United States Weather Bureau 
show that aside from tornadoes and tropi- 
for th cal hurricanes, winds in excess of 100 
mae 8 M.P.H. are relatively infrequent in the 
: b | ; United States (75 M.P.H. is hurricane 
+s | ; velocity), therefore this guarantee means 
something. Further, with C. H. Wheeler 
Towers, water cooling performance and 
efficient operation with minimum water 
losses are also guaranteed. These 
assurances, plus 50 years’ experience, 
explain why C. H. Wheeler Induced, 
Forced and Natural Draft Cooling 
Towers are installed in all parts of 
the U. S. Send for Cat. No. 145 
Cc. H. WHEELER MFG. CO. 
1826 Sedgley Ave., Phila., 32, Pa. 


Representatives in Most Principal Cities 


ludes a 
ze, pipe 
thoring 
1. Pipe 





STEAM CONDENSERS « WATER COOLING TOWERS 
EJECTORS «STEAM JET VACUUM REFRIGERATION 


OF PHILADELPHIA 
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Hot Water Circulator Operates 
| Against Relatively High Heads 
_ No. 4155—An improved model C hot water cir .|s) 
| designed to permit the use of smaller piping in h. atin, 
| systems has been developed by The Trane Cor an 
La Crosse, Wis. 

Built to operate against higher heads, it supersed 
model B circulator. Interchangeable flanges enab 
size circulator to fit two sizes of heating system 
One basic unit may be used for either 1 or 1% in 
A second basic unit is used in 1% or 2 in. service Ac. 
cording to the company, it operates “efficiently and » 
lessly” on both vertical and horizontal piping. 


JOHN ZINK 





Equipment Shorts 

A new $12 million steel plant, which will cons 
| three 225 ton open hearth furnaces and which will 
duce 400,000 tons of ingots per year, is now under 
struction at the Middletown, Ohio, plant of Armco Stee! 
Corp. ... The Distinguished Service to Safety Award of 
the National Safety Council has been conferred upon 13 
plants of Westinghouse Electric Corp., Pittsburgh. Th: 
42,000 employees of these plants compiled a record o! 
more than 90 million man-hours of work with less’ tha: 
three lost-time accidents per million. 





Whisper Quiet Mode! 


UNIT HEATERS 
Two Popular Models Available 


WHISPER QUIET MODEL—For installations 


Johnson Service Co., Milwaukee, recently concluded an 


requiring quiet operation. More Head Room 
—Compact Design and More Heat From Gas 
Burned. A. G. A. approved for natural, manu- 
factured, mixed or LP gases. Fully equipped 
with Automatic Controls. 


_ intensive six-week training program for United States 


and Canadian graduates in mechanical engineering. The 
course, which included classroom discussion, demonstra- 
tions, laboratory work, and field trips, was given to men 
who will be assigned as sales engineers to company 


branch offices. . Westinghouse Electric Corp., Pitts- 
burgh, has put into effect a motor exchange plan for 


MICHIGAN LIBRARIES 


HURRICANE MODEL—For Industrial Instal- 


be, lations. This model is also compact in design, 

© offering nore Head Room and More Heat from single and three phase, 1 to 20 hp, frame 203 to 326, a-: 
a Gas Burned. Will heat 40’ x 80’ space. A. G. A. motors. Stocks of replacement motors will be maintained 
le approved for natural, manufactured, mixed or at company warehouses throughout the country 

oe LP gases. Automatic Controls. 

bay When President C. E. Wilson and his staff recent)) 
= 100,000 Btu/hr. visited the Frigidaire Div., General Motors Corp., Dayton 
« Both Models finished in Toast Tan Crinkle Ohio, representative models of more than 400 separate 
ond refrigeration and air conditioning products now mar- 


Enamel Baked on. Adjustable Louvers. 
keted by the company were lined up in display against 


1941 counterparts. ... A comprehensive 13-week course 
scheduled from the middle of last month to December 2 
is now in progress at the training school of Brown Instru- 
ments Div., Minneapolis-Honeywell Regulator Co., Phils 
delphia. As in the past, courses are designed primaril) 
for customers. 





Write for Information Regarding 


John Zink’s NEW 


CENTRAL HEATING 
PLANT 


Can Be Installed In Attic 
Basement or Closet 


The Middletown, Pa., plant of National Radiator Co.. 
Johnstown, Pa., has been awarded a plaque by the Na- 
tional Safety Council for completing a 12-month period 
without a lost-time accident. Similar plaques were also 
won by this plant in 1940 and 1946. ... Manning, Maxwell 
& Moore, Inc., Bridgeport, Conn., has put into effect a: 
inventory loss prevention policy covering the firm’s 300 
odd industrial supply distributors. The new price protec- 
tion program is effective until the first of next year and 
applies to all shipments made direct to distributors for a 
period of sixty days after ordering. 











Write for Literature 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 
New York — Salt Lake City — Houston — Los Angeles 





Standard Stoker Co., Inc., Erie, Pa., producer of spread- 
er stokers for steam locomotives, has entered the station- 
ary power plant stoker field and has acquired complet: 
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Sales floor in Lane Bryant's Detroit store where Agitair Type R's provide complete customer comfort. 
Architects: C. N. Agree Mech. Engr.: A. F. Caughey Air Cond. Contr.: J. Brodie & Sons, Inc. 


Here's the Secret of Greater 


Diffusing Ability : 
, customer comfort means more sales. That’s why leading 


| 
retail chains like Lane Bryant rely on Agitair Type R's S 
noiseless, draftless air diffusion. These modern diffusers A) 


Correct air distribution means customer comfort . . . and 




















# 








deliver 100% air distribution in any shape area from any 











location . . . blend perfectly with modern ceiling designs. 








Fa 
>. 














Write for Complete Data - 








Patented built-in vanes deflect the air in 


AIR DEVICE Ss, INC. numerous divergent streams resulting in 


turbulence at the point of contact with 
17 East 42nd St. « New York 17, N. Y. the aspirated air. Result: Rapid mixing, 


AIR DIFFUSERS ©¢ AIR FILTERS «© ROOF EXHAUSTERS diffusion and temperature equalization. 
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SERIES “ES” 


A New Webster 
OIL BURNER 


@ This combustion unit burns 
COLD #3 or lighter FUEL 
OIL. 


@ NO STEAM required for 


atomization or heating. 


Full AUTOMATIC operation. 


Design permits installation 
OVER gas burners. 


@ NO FURNACE DRAFT re- 


quired. 


@ Capacities rated from 26 to 
208 HORSEPOWER. 


@ SMOKELESS operation with 
NOMINAL EXCESS AIR. 


Webster combustion installations 
are engineered from blueprints 
to operation 


For SERIES “ES” OIL BURNER 
Information write— 
THE 
WEBSTER ENGINEERING 
COMPANY 


P. O. Box 2168 - Tulsa, Oklahoma 


Division of 
SURFACE COMBUSTION CORP. 
Toledo, Ohio 








208 


control of the Chicago Automatic spreader stoke: 
Salesmen from wholesalers in New England, New 
Ohio, Michigan, and Illinois recently attended a c!] 

the Michigan City, Ind., plant of C. A. Dunham (y. 
Chicago. The four day program, under the chair. an- 
ship of Assistant Sales Manager Walt S. Browning 
ered construction, application, design features, an 
installation of company products. 


Air Filter Corp., Milwaukee, has made substantia! 
reductions on its viscous type permanent air | 
Increased production facilities and more efficient 0; 
tion are said to provide savings which are being p 
on to customers. ... District managers and company ‘ep- 
resentatives attended the recent annual summer sales 
meeting of Combustioneer Div., Steel Products Engineer- 
ing Co., Springfield, Ohio. A new gear case, to be 
corporated in the firm’s commercial stokers, was i: 


duced. 


The Junior Achievement unit sponsored by Pyle-Na- 
tional Co., Chicago, won first prize in the recent National 
Industry Awards Competition. The winning entry, sub- 
mitted by this group of young people, was a bronze nut- 
cracker in the form of an alligator. ... A robot “an- 
nouncer,” on duty 24 hr per day, is keeping management 
employees of Westinghouse Electric Co., Pittsburgh, in- 
formed of company news. By dialing a special number 
on telephones, supervisory employees can listen in while 
a continuous tape reels off the latest developments. The 
device is designed to keep supervisors at all levels abreast 
of policy and labor relations matters, new orders secured 
production loads, backlogs, etc. 


The asbestos insulating cement of Grant Wilson, Inc., 


Chicago, is now being distributed in a restyled and mod- 


ernized package which is designed to attain high visibility 


| in store displays. ... Tenney Engineering, Inc., Newark 


5, N. J., has developed a large number of refrigeration 


| testing units for all types of research in which simulated 


natural conditions are desired. A new unit, developed 
with engineers of The Texas Co., is completely valved so 
any part of the system can be bypassed during testing 
operations. Three different types of low side evaporators 
are completely interchangeable and expansion valves are 
located both inside and outside the cabinet. 

Other features of the unit designed for Texaco include 
reversible feeds on the top and bottom of the evaporators 


| visual inspection sight flow glasses, and provision for 


complete pressure and temperature measurements 


The type ABS “Autocon” alarm silencer has been de- 


_ veloped by Automatic Control Co., 1005 University Ave 
St. Paul, Minn., to eliminate the danger of forgetting to 


close hand opened knife switches in alarm circuits. De- 


| signed for use with any type alarm circuit, it is said to 
| provide protection even though the warning sound is 
_ stopped. When an emergency condition arises, the alarn 


is stopped by pressing a button on the side of the case. A 


red light remains on until the trouble is corrected. When 


the circuit is clear, the silencer resets itself and the light 
goes out. 


Leonard Precision Products Co., Garden Grove, C 
is offering a new “Tubemaster” which has a capacit: 
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It takes a lot of know-how to keep the comfort and convenience of a nation 
on call from the turn of a faucet, or the flip of a switch— know-how 
in making pipe and know-how in installing it. 

That’s why we at Wheatland are proud of the thousands of tons of 
“pipe with the yearmark” that are going into the plumbing, heating 
and air-conditioning systems of new homes all over the nation. 
Made by men who know pipe, it's top choice with men who use pipe ! 








Scene. ee ai 
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WHEATLAND TUBE COMPANY 


« JUNIPER AND WALNUT STREETS «+ PHILADELPHIA 7, PA. 
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© rconomy Pumps Inc, 


210 


VOLUTE 
MIXED FLOW 
PUMPS 





Economy redesigned for 


MAXIMUM EFFICIENCY 
SMALLER MOTORS 


If you're pumping solids . . . not large enough to 
require regular non-clog slow speed sewage pumps. . . 
you'll find Economy volute mixed flow pumps the 
answer to your problem. Engineered for greater econ- 
omy in operation, the Economy mixed flow volute line, 
tested and proved in twenty-two years of operation, 


has now been redesigned for still higher efficiency. 


Built to keep pumping longer at lower cost, these 
pumps are equipped with the highest duty bearings 
available, including double row, angular contact thrust 
bearings. Large size pumps also have a self-aligning, 
spherical roller radial bearing. 

Capacities range from 3,000 to 50,000 G. P. M., 
heads from 10 to 50 ft. For complete details, write 
Dept. C-9. 


Centrifugal, axial and mixed flow pumps 


for all applications. 


Division of Hamilton-Thomas Corp. 
HAMILTON, OHIO 








flaring, flanging, squaring, and burring either fer. us ,, 
nonferrous tubing, % to 5 in. in diameter. Whe ¢ jp. 
quired, tooling is available for beading operation. T), 
new model is powered by a 2 hp motor with a v: jab), 
speed drive. . . . “Spot-It’ terminal markers, produ: ed }, 
Western Lithograph Co., 220 Rose St., Los Ange »s 5; 
may be used for identifying terminals, switches, pane\; 
etc. The self adhesive markers are applied without » )ojs;. 
ening and are said to adhere securely to any wire end 
terminal. 


“Kool-Grips” fit around hose near the nozzle end an¢ 
are designed to provide a cool place for the operator; 
hand. The outside covering is of molded rubber secured 
to a curved metal base which is crimped to hold it awa, 
from the hose and provide air space. Units are clamped 
on the hose by tightening four screws. The manufac. 
turer is Duffy Industries, 536 S.E. 6th Ave., Portland 14 
Ore... . A new 1 or 2 hp low cost 6:1 ratio variabl 
speed control is now available from Speed Selector, Inc. 
118 Noble Ct., Cleveland 13. A spring loaded sheave js 
mounted on the motor shaft while the control sheave js 
mounted on the driven shaft. A hand operated regulat- 
ing mechanism opens and closes the control sheave and 
the change in pitch diameter is said to cause the v belt 
to actuate the spring loaded sheave. According to the 
company, any standard “B” section v belt may be used 
and remote control can be easily applied. 


“Hep” is a chemical solvent said to be nontoxic, nonin- 
flammable, and harmless to the skin. It was developed by 
Wagner Tool and Supply Corp., Long Island City, New 
York, and is offered to those engaged in refrigeration 
repair for removing sludge and hard blackened deposits 
found in “stuck-up” compressors and sealed units. Al 
deposits, says the firm, are softened or dissolved within 
a few minutes after immersion and may be simply wiped 
off. . . . Eutectic Welding Alloys Corp., 40 Worth St 
New York 13, has marketed a new cabinet, the “Eutec- 
Wall-Pack” especially designed to service the welding 
needs of small shops. It is a wall cabinet which wil! 
accommodate from seven to nine different types of th: 
company’s welding rods in standard packages. Oné 
model is arranged for those having only torch welding 
equipment, another for those with arc welding equipment 
and the third caters to both arc and torch welders 

A low melting point, ribbon type solder, % in. wid 
and flux containing, is being marketed by Proved Prod- 
ucts Mfg. Co., San Fernando, Calif. The amount of solde: 
required is placed where wanted and heat is applied 
either with a match or a soldering iron. It is recom- 
mended for applications such as soldering close to |ow 
melting plastic insulation, for radio and air conditioning 
equipment, etc. 


U. S. Plug & Fitting Co., Canton, Ohio, is producing ¢ 
line of magnetic plugs ranging in sizes from % to 1‘2 in 
According to the company, normal wear of piston rings 
gears, and other moving parts often deposits small ferrous 
particles of abrasive metal in the lubricant. The magnet, 
attached to the plug is used to remove and hold ferrous 
particles from a moving lubricant. All plugs have the 
Dryseal thread and are interchangeable with any stand- 


ard Briggs type pipe thread. 
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The single strand Tannate leather belt with its high coefficient of friction and correctly maintained 
tension will deliver your motor power fo the compressor with less loss than most drives, and retain 
its efficiency over a long period. Its resistance to many chemicals, moisture and machine oils assures 






rod- lower maintenance costs and longer useful life. 
i; The Rockwood pivoted motor base helps maintain an operating efficiency of 97-98% over a wide 
_ range of loads, automatically maintaining correct belt tension regardless of load fluctuation. This means 
- smoother and more constant speed and maximum delivered power. 
ning A Rhoads representative will be glad to discuss the advantages of this short center drive as it 
applies to your special needs. 
1g a Send for the 16 page, illustrated 
booklet describing the Rhoads 
; Mm TANNATE-ROCKWOOD method of 
ngs driving compressors, fans and 
ous . . IT’S FREE FOR THE ASKING! PRODUCERS OF FINE LEATHER FOR 247 YEARS 
net 
‘ous cM E. RHOADS & SONS 
the ‘Pr Be) OS Ete Oe mee PHILA é PA 
nd- YORK @ CHICAGO. @e ATLANTA 
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New AUER de luxe 
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Multiple Deflection 
Air Conditioning 


REGISTERS and GRILLES 


— for high velocity outlets 
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1005V-HML. Single bank of bars, multi-louvre valve. 


Bienes oe 
penis eee 





1205VH. Double bank of bars, no valve. 


Streamliner registers and grilles for air conditioning systems provide 
better diffusion for high velocity outlets. The Series includes models | 
with single bank of adjustable bars (vertical or horizontal), also with 
double bank of adjustable bars (vertical in front and horizontal in | 
back, or the reverse), also all above four types with horizontal multi- 
louvre valves in the rear, controlled by lever on face of register. 


Design of bars and method of mounting them are original with 
Auer. Bars are hollow moulded, beveled, perfectly formed, smooth in 
contour, and pivoted in the frame on special split sleeves. This ex- 
pansion insert furnishes correct tension to hold bars firmly where set, 
yet allows sufficient free movement for adjustment with one simple tool. 
Bars may be set at any angle, in any grouping. Blades of multi-louvre 
valve are pivoted on rivets to prevent vibration. Streamliner registers 
are equipped with gaskets. You will be pleased with the beauty and 
fine craftsmanship of these registers. Write for folder S$-49. 


Complete Auer Register Book—or Catalog “G” 
on perforated grilles—sent on request. 


THE AUER REGISTER CO., 3608 Payne Ave, Cleveland 14, Ohio 


& GRILLES for AIR CONDITIONING & GRAVITY 


ue REGISTERS | 
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WHO'S WHAT 





Carroll M. Baumgardner, vice president for sak 
Benjamin T. Hain, vice president for manufacturing 
been elected to the board of directors of National R dig 
tor Co., Johnstown, Pa. John G. dePass, genera! 
manager, is now assistant secretary. As a result of 
increases in orders for cast iron radiators, the Tr 
N. J., plant is being reopened. ... Charles V. Fenn 
was formerly in charge of direct sales for Carrier ( orp 
Syracuse, N. Y., in the southeastern section of the 
try, is now manager of direct sales with headquart: 
the home office. He is succeeded in the Atlanta d 
by Russell H. Gray, formerly assistant manager of 
sales in Syracuse. 


J. F. Fitzsimmons has been named manager .« 
commercial research department, Allis-Chalmers Mfe 
Co., Milwaukee, succeeding J. R. Reed who has res 
to establish his own business. Mr. Fitzsimmons bx 
supervisor of the department’s market research s 
in 1946. ... W. B. Connor Engineering Corp., New ‘ 
City, has appointed Robert D. Welsh advertising man 
He was formerly assistant sales promotion manag: 
Thermoid Co.... As the new manager of sales adminis- 
tration and forecasting of the automatic heating divi 
air conditioning department, General Electric Co., Bloom- 
field, N. J., William A. Mulcock is responsible for custom- 
er service, coordinating sales with production, compiling 
sales forecast data, and supervising outside warehous: 
operations. He had been manager of commercial ser\ 
since 1947. 


The position of manager, west coast sales, Worthington 
Pump and Machinery Corp., Harrison, N. J., is now bei: 
held by John P. McArthur. With headquarters in Sa 
Francisco, he is supervising activities in district offices ir 
that city, Los Angeles, Seattle, and Salt Lake City. H 
had been manager of the San Francisco office since 14: 

Replacing Roland M. Spencer who has been 
pointed Kansas City district manager, John C. Scott 
managing the Chicago contract department, Powers Reg- 
ulator Co., Chicago. 


Wagner Electric Corp., St. Louis, has named R. E 
Bryant manager of the automotive and electrical bra: 
at Buffalo. He has been a salesman in the Pittsburg! 
office. .. . Wayne McCarthy has been promoted to t! 
position of northwest regional manager, Minneapolis- 
Honeywell Regulator Co., Minneapolis, succeeding John 
B. Banks who has resigned to take a position with 
other firm. With headquarters in Portland, the fi: 
northwest region includes areas surrounding that city 
well as Seattle, Spokane, and other cities in Washingto: 
and Oregon. Wayne E. Petersen, who has been on thé 
company sales staff in Des Moines, succeeds M™: 
McCarthy as branch manager in that city. 


Fred H. Pillsbury, recently elected vice presiden' 
charge of operations, Century Electric Co., St. Li 
joined the organization in 1927. At the time of his promo- 
tion, he was serving as executive engineer. ... William 
M. Hankins, special sales representative for Kuhima! 
Builders Supply & Brick Co., has joined Owens-Illinois 
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strc PROBLEM SOLUTION 
Simple . . . the Sellers Indirect Water 
F 
Mie Heater. A new design incorporating the 
f proved advantages of Sellers Immersion 


] HEAT LARGE VOLUME 
CORROSIVE SOFT WATER 
ECONOMICALLY— 
SAFELY 


Firing, it will handle pure zeolite softened 
water, corrosive soft water, medium soft 
water and waters of high oxygen and 
carbon dioxide content without damage to 
equipment and without expensive pre- 
treatment. It provides a continuous supply 
of hot water in large volume. 


At the same time, two water blenders may 


2 DELIVER WATERS OF 
a TWO DIFFERENT be installed at the outlet to deliver waters 
ling of two different temperatures. Steam up 
a TEMPERATURES to 15 pounds is available for space heating 


or other purposes. 





oe , Essentially the Sellers Indirect Water 
ton 3 PROVIDE STEAM Heater is a simple combination of a special 
a FOR SPACE HEATERS large capacity steam boiler and an instan- 
/ taneous heat exchanger. Since little or no 
a4 make-up is required, shell and tubes are 
H not affected by corrosion. 


13 





E. 
:- 
hn 
n- For details, request your copy of Bul- 
letin No. 1202. Write: Sellers Engi- 
. neering Company, 4876 North Clark 
: Street, Ch icago 40, Illinois. 
INDIRECT WATER HEATER 
STEAM TYPE 
IMMERSION AUTOMATIC WATER HEATERS @ BLAST HEATERS e@ AIR HEATERS 
= COMBUSTION UNITS @ INDUSTRIAL GAS BURNERS @ IMMERSION TANK 
HEATERS @ VERTICAL STEAM BOILERS @ GAS COMBUSTION EQUIPMENT 
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OR FAST, QuIET 
alR MOVEMENT 


O matter what your need 

for quiet, variable speed, 
attractively designed fans, 
you'll find the answer in a 
Peerless Electric design. 


A combination of specially 
engineered capacitor motors 
and perfectly balanced extra 
wide blades produces ex- 
tremely quiet operation. 
Motors are totally enclosed 
and permit installation in 
either a vertical or horizontal 
position. 


These fans are supplied in 
single-speed, two-speed or 
three-speed operation and fin- 
ished in gray. Recommended 
for stores, restaurants, hotels, 
offices and similar installa- 
tions where quietness of op- 
eration and attractive appear- 
ance are prime requisites. 
Write for descriptive folders. 





Automatic Louvers 


Peerless Electric automatic louvers 
are designed especially for use with 
propeller fans. When the fan starts, 
the air stream instantly opens the 
louvers, which close by gravity when 
the fan stops. Completely weather- 
stripped around the inner edge of 
the frame. Built of high grade alu- 
minum. Sizes from 10 to 48 inches. 


THE Poorless. Ebectiic COMPANY 


WARREN, OHIO 


ESTABLISHED 1893 > 
MOTORS ® FANS © BLOWERS 
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| fired air heaters in central and northern Alabama and 








Glass Co., Toledo, as general sales manager of the 

division which manufactures a new group of bu 
material and insulating products recently develope 
William H. Corwin is the new public relations dire: 
Taylor Instrument Companies, Rochester, N. Y. He | 
the firm in 1942 as a member of the advertising sta/ 
since 1943 has edited the company’s house organ. 


Fairbanks, Morse & Co., Chicago, has appointed Frank 
M. Mason, Jr., director of engineering. For several 
he has been manager of the research division in cha) 
all research, developments, and patents. He remai: 
the headquarters office. .. . White-Rodgers Electric (o. 
St. Louis, has opened a new branch office at 3-219 ( 
eral Motors Bldg., Detroit. Charles M. O’Brien j 
district manager in charge Dr. Amos Turk, for 
of the chemistry department, City College of New ‘ 
is now director of research and development for W. B 
Connor Engineering Corp., New York City. 


Frank L. Snyder, whose entire business caree: 
been with Westinghouse Electric Corp., Pittsburg! 
now manager of the firm’s transformer division in Sh: 
Pa. He has succeeded John K. Hodnette, vice presid 
who recently became general manager of industrial p 
ucts with headquarters in Pittsburgh. . . . Combustion 
Engineering-Superheater, Inc., New York, has div 
the sales territory formerly covered by W. Z. Harrison & 
Co., Salt Lake City. The Denver firm, Joy & Cox, : 
handles Montana, western Wyoming, Idaho, and Uta! 
while the state of Nevada has been assigned to Com! 
tion’s Los Angeles office. 


Frank J. McCusker has joined Fitzgibbons Boiler Co 
Inc., New York, as a sales representative in the P} 
delphia area. In the heating business for many years 


was formerly with The Trane Co., John J. Nesbitt C 


| Hajoca Corp., and more recently, Iron Fireman Mfg. C 
as Philadelphia district representative. .. . 


Dravo Corp. 
Pittsburgh, has appointed Clisby Associates, Inc., ‘04 
Sixth Ave., N, Birmingham, Ala., distributor for its dire 

distributor for its crane cab coolers in all of Alabama and 
northwest Florida. Operated by Irwin Clisby and H. B 
Hanson, Jr., the firm represents several manufacturers 


Frank W. McCann, previously head of centrifug: 
pump sales at the Indianapolis, Ind., works of Peerless 


|/Pump Div., Food Machinery and Chemical Corp., | 


Angeles, has been named manager of Atlantic dist 
sales with headquarters in New York City. His territ 
includes all of New England and the middle Atlant 
states. Robert H. Hull, formerly located in the Los An- 
geles works in charge of sectional sales of the vert 
pump line, has replaced Mr. McCann at Indianapolis 


The new sales representative for Ridge Tool Co., El) 
Ohio, in the inter-mountain territory is L. C. Richardson 
who will cover Missouri, Kansas, Colorado, Arka! 
and Wyoming. He is not a newcomer to the pipe | 
Sfeld, his previous experience including 13 years \v 
Stockham Pipe Fittings Co. and Grinnell Co., Inc 
new headquarters are in St. Louis. ... William J. Tunn) 
joined Youngstown Sheet and Tube Co., Youngsto 


His 
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Sangamo Type $ Time 


Switch—This compact, 
single pole,single throw 
switch offers precision 
in miniature. Extremely 
attractive in appear- 
ance, it will suggest 
many “upstairs” instal- 
lations. It is adaptable to 
switchbox mounting. 


SANGAMO 
TIME CONTROLS 


Sangamo Type L Time 


Switch-a high quality, 
heavy-duty, synchron- 





erat ae, 


re a Va 


ous time switch for more 
extensive use. It can be 
equipped with an omit- 
ting device to provide , 
daily shutoff periods. 


Sangamo Interval Timers, primarily 
designed for attic fan control, are avail- 
able in both standard (Type T) and 
TJ) 
models. They are suit- 
appli- 


“plug-in” (Type 


able for many 


cations. 





““plug- 
The Type SJ, rated 10 
at 120 volts A. C. Just 
plug it in and it goes to work. 


Sangamo also offers a new portable 
n” Time Switch. 


amperes or '4 h.p., 


es. 
ay a 


Bulletins on Sangamo Time Controls are available on request. 


- 


ELECTRIC COMPANY 


4899 ~\qa? 


SPRINGFIELD, ILLINOIS 
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| coils due to lack of pressure when thermo- 





STORAGE 
WATER 
HEATER 


| U 
Strong 80 Series Trap 


(1) with Strong Thermal 
Air Valve By-Pass (2) 








anny 


~ 


-4 


and rapid starting. Strong 
70 Series Trap (3) drains 
inlet line, maintaining 
dry steam at temperature 
regulating valve. 





PROBLEM: Condensate accumulates in 


static regulating valve is throttling or 
closed. Improper drainage and water ham- 


mer result when thermostatic valve opens. 


SOLUTION: Drain coils fast. Use trap with 
four to eight times capacity of actual 


Strong 80 Series Trap 





| high 


steam condensate rate. For medium or ff medium or high 


pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 

Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), etc., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 68 today for 
complete details of all Strong traps. 


STRONG, CARLISLE & HAMMOND COMPANY 


® at 1392 West 3rd Street oe 
nen Cleveland 13, Ohio Reg. Trode Mork 


pressures. 





Strong 30 Series Trap 
for high, medium or 
low pressures. 











Reducing Valve 70 Series Trap Strainer 
* we \ ‘ 
*Xo) 
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INFRA 
Insulation 
Pleases the Professors 


Infra Insulation has had remarkably wide use in 
buildings of a long list of Colleges, Universities 
and Engineering Schools. They have access on 
their own campuses to the finest scientific talent, 
make thorough tests, base their selection on 
searching, impartial appraisal. 

In college after college, in test after test, Infra 
is selected —because Infra’s superior insulating 
values are so quickly and decisively established. 


JUST A FEW COLLEGES WHICH HAVE USED INFRA 
Bowdoin College, Brunswick, Maine 
Colby College, Waterville, Maine 
Culver Military Academy, Culver, Ind. 
Harvard University, Cambridge, Mass. 
imassachusetts Inst. of Technology 
Michigan State, Traverse, Mich. 
Princeton University, Princeton, N. J. 
Purdue University, Purdue, Ind. 

Wells College, Aurora, N. Y. 


Infra’s multiple separated 
aluminum sheets provide 4 
reflective spaces and 4 reflec- 
tive surfaces, each non-con- 
densation-forming. Two sheets 
of aluminum and the accor- 
dion partition block con- 
vection currents. Infra’s 
triangular reflective air 
spaces and small mass 
eliminate conduction as 
a problem 


INFRA C FACTORS AND ROCKWOOL EQUIVALENTS 


C.052 Heat Flow Down, equals 6” Rockwool. 
C.093 Heat Flow Up, equals 3'2" Rockwool. 
C.10 Lateral Heat, equals 3 1/3” Rockwool. 


Thermal Factors Printed on Every Infra Carton 


WRITE Infra for details and FREE copy of 


“Bulletin No. 38,” issued by the National Housing 
Agency of the Government, reporting tests of 
Aluminum Insulation made by the U. S. Bureau of 
Standards, and dealing principally with the prob- 
lems of heat transfer and condensation. 







Address Dept. AC 


MULTIPLE ACCORDION ALUMINUM & 
TRIANGULAR REFLECTIVE AIR CELLS 
if INSULATION, INC. 
10 Murray St., N. Y., N.Y. 
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Ohio, 30 years ago. Recently, he was made sup: nd. 
ent of electrical maintenance at the firm’s Indian: Ha), 
plants. 


The air conditioning department, General Elec: ric ¢, 
Bloomfield, N. J., has franchised a new parts dep. 4 p 
Borden Co., with new offices at 176 Brookline A... p,. 
ton, and with customer sales facilities at 1383 
St., will handle the sale of condensing units u 
including 10 hp, will stock repair and replacem« 
of all condensing units (as well as sealed units 
placement purposes), and will serve the area j 
Maine, New Hampshire, Rhode Island, and 
Massachusetts. Approximately 60 similar dep 
been set up throughout the country. 


Bryant Heater Div., Affiliated Gas Equipment, |), 
Cleveland, has named R. A. Bissell sales promotion map. 
ager. He has been in the headquarters office since De. 
cember 1948 and he joined the New York factory brane 
in 1945. Previously, he spent 13 years with Brook!y 
Union Gas Co. as district heating supervisor. ... Weath. 
ermatic Corp., Long Island City, N. Y., handling equip. 
ment of Carrier Corp., is engaged in the sale, engineering 
installation, and service of air conditioning and refriger. 
ation equipment. Its newly elected president is Irving ¥ 
Fisher, formerly in charge of the marine section, ai 
ditioning department, General Electric Co. 


William H. Compton has been manager of the Rock! 
Ill., sales office of Reliance Electric & Engineering (» 
Cleveland, for the last four years. He has been promot 
to supervisor of standard motor sales with headquart 
in the company’s general office. ... Tinnerman Products 
Inc., Cleveland, has made a number of recent person: 
changes. Robert C. Overstreet, formerly executive a. 
sistant to the general manager, is now secretary. Nam 
director of engineering a year ago, W. H. Taylor is : 
new assistant to the vice president. L. H. Flora, recen' 
named chief engineer, had been serving as chief develop- 
ment engineer, and R. A. Hartman, former chief produc’ 
engineer, has been named manager of field engineeri: 
Mr. Flora and Mr. Hartman have also been appointed 
the executive committee. 


Dr. Louis C. McCabe has returned to the United States 
Bureau of Mines as chief of the air and stream pollutio: 
prevention research division and will assist mineral! in- 
dustries in improving methods and devices for preventi! 
the emission of harmful substances from mines, mills 
smelters, and other installations. He will also serve a: 
assistant chief of the fuels and explosives division und: 
Dr. A. C. Fieldner. . . . Air Purification Service, Inc. 
Newark, N. J., has named Tri-State Distributing Co 
1415 S. State St., Salt Lake City, distributor for its gly: 
and glycol vapor equipment. The territory served 
cludes Utah and surrounding states. 


Officers for the 1949-50 season of the Smoke Preven- 
tion Association of America, Inc., are: president—Louls 
J. Cudbird, chief engineer, Department of Proper) 
Toronto; 1st vice president—Louis C. McCabe, U. 5. Bu 
reau of Mines; 2nd vice president—W. E. Sample, Ba't- 
more & Ohio Railroad; secretary -treasurer—F rank A 
Chambers, chief smoke inspector, Chicago; sergeant-'- 
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JOHNSON 


200,000 to 5,000,000 BTU in single units. 


JOHNSON HEATER CORPORATION 


12 Newhall Avenue 


DIRECT-FIRED 
AIR-ROTATION 


ARE DOING A BETTER HEATING JOB AT LESS COST 





HEATERS 


The Johnson System of Air-Rotation (Pat. Apl'd. 
For) circulates large volumes of warm air to all 
parts of an open building without piping or ducts, 
and heots the building faster than any other meth- 
od. It keeps the warm air at the “working level”, 
which means comfortable working conditions 
throughout the plant, regardless of outside weath- 
er, and it means warm, dry floors. 


Fast heat recovery is assured even when large load- 
ing doors are frequently opened and closed. 


Johnson Direct-Fired Heaters are fully automatic 
in operation, using either light or heavy oil, coal 
with stoker firing, or gas. 


The Johnson Heater is revolutionary in design. 
Multiple banks of criss-cross air heating tubes are 
placed directly over the fire for maximum heat 
transfer from the fire to the heated air delivered 
into the building. 


Saugus, Mass. 














Wherever you are faced with the prob- 
lem of piping refrigerant gases and 
liquids under varying degrees of tem- 
perature and vibration, Bendix Seam- 
less Flexible Metal Hose is the perfect 
answer. Deep parallel corrugations, 
uniform wall thickness and seamless 
construction assure greater flexibility — 
longer service life. 











YOUR BEST BUY IS BY 


VIBRATION ELIMINATORS 


Engineered to your requirements. 


Rubber covered where desired. 





AVIATION CORPORATION 





a ae = a Lee 









Made by Eclipse-Pioneer Division » Bendix Aviation Corporation + Teterboro, N. J. 
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HAJOCA 
OIL BURNER 


Watch for Announcement of Dates when this 
Great Oil Burner will be Demonstrated at your 
Nearest Hajoca Branch. 


HAJOCA CORPORATION 
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The Hajoca Oil Burnerhas been developed after 
years of research and study and is entirely 
new in every respect. It has been thoroughly 
tested for more than a year in typical homes. 
Results of these carefully conducted tests of 
Hajoca Oil Burners have shown fuel savings as 
high as 30% over burners they replaced. 


Don't miss the opportunity to see the New 
Hajoca Oil Burner demonstrated. You'll be 
interested in the many new features which 
have been incorporated in this most modern 
domestic burner . . . features that will give your 
burner sales a big lift this fall. 


Be sure to watch for local announcements 
telling the time and place where demonstra- 
tions will be held in your locality. 


MAIL COUPON FOR INFORMATION 
ABOUT PROFITABLE DEALER PLAN 











dealer plan. Rush information at once. 


P-6 
I'm interested in the Hajoca Oil Burner 





Company 
Address 








Your Name 














31 Branches Serving the Atlantic Seaboard 
From Nework to Tompo and inland to Chattanooga 


Consult your loca! telephone directory for your nearest branch 


General Offices: 31st and Walnut Street Bridge 
Philadelphia 4, Pa. 


arms—Joseph M. Dorrer, Chicago Junction RF [roag 
public relations director—D. A. Sullivan, Commo \eajs, 
Edison Co., Chicago. 


R. W. Lawinger, president, S. F. Reynolds Co 
the newly elected president of the Heating, Pipi) ¢, ang 
Air Conditioning Contractors Chicago Association (tho, 


officers now serving with him are: vice presideni —C, p 
Crone, president, Charles E. Crone Co.; treasurer -C, y 
Johnson, president, C. W. Johnson, Inc.; secretary—, 


Kilander. J. S. Kearney, president, Northwestern Heaj. 
ing & Plumbing Co., and W. H. Bodinus, district m nage; 
Carrier Corp., were elected members of the board of 


| directors. Louis T. Braun continues as executive secre. 
| tary. 
William H. Scheick, coordinator of the Smal! Home: 


| Council, University of Illinois, has been appointed execy. 


tive director of the National Research Council's », 
building research advisory board. This board has bee 
established to correlate, coordinate, and stimulate re. 
search in the several sectors of the building industry 
Operating out of the central district headquarters in S; 
Louis and covering parts of Missouri, Nebraska, and 
Iowa, Daniel D. Kelly is now a sales engineer with L. J 
Mueller Furnace Co., Milwaukee. He has been a heating 
and air conditioning sales engineer in the St. Louis ar 
for the last 12 years. 


Well known to Detroit business men, Allen Dean 
now managing sales for A. V. Cauhorn Co., Detroit dis- 
tributor for Airtemp, Div. of Chrysler Corp., Daytor 
For the past two years he has been sales manager for th: 
Paul Bunyan Co. ... Changes and additions to the sale: 
engineering staff of Lincoln Electric Co., Cleveland, hav: 
recently been made. E. E. Goehringer is now distric: 
manager in the Indianapolis area. Omer Blodgett ha: 
been transferred to the Chicago office, and in addition t 
his duties as sales engineer, has a special assignment i: 
engineering applications for redesigning to welded stee! 
fabrication. R. L. Hall and Robert Hirsch have bee: 
assigned to the Pittsburgh office as district engineers 


Additions to field sales personnel for three district 
offices have been made by Reliance Electric & Engineer- 
ing Co., Cleveland. Emory G. Orahood, Jr., formerly : 
sales engineer in Birmingham, Ala., has been transferred 
to Atlanta and is the first direct representative of th 
company in that area. Robert B. Reed, who has bee! 
handling steel mill sales work in the Gary, Ind., district 
takes over the Birmingham post, and John Drollinger, 
Jr., a recent electrical engineering graduate, has beet 
assigned to the Detroit office. 


Two new distributors have been appointed in th 
Pittsburgh area for the triethylene glycol air cleansing 
and humidifying unit of National Air Conditioning, Inc. 
Johnstown, Pa. They are Demmler Bros. Co., 100 Ross 
St., and Anchor Sanitary Co., 213 Water St. The latter 


yt 


also handles the products of National Radiator Co., o! 





which National Air Conditioning is a division 

| Himelblau Associates, manufacturers’ representatives 
| have moved to larger quarters, which include a ware 
| house, at 4234 W. Taylor St., Chicago. Products, to b 
| handled by the firm, of two recently acquired accounts 
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M‘CORD 


HEATING AND 
‘ AIR CONDITIONING 


fm PRODUCTS 


OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 


the tubes formed or bent 


permits uniform expan- 
sion without strain. 


IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimem air noise. 
Guaranteed for 150 ibs. 
saturated steam pres- 
sure. Specify McCord. 


f UNIT HEATERS 


1 
nee! 


neer- 


tor 
at 


: Vil / CORPORATION 
0 DETROIT 11, MICH. 


yUlit 
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\, ENGINEERED 


for Positive Protection 


REG. U. &. PAT. OFF 





Combine Minimum Field Costs 
with Long Term Dependability 


e DURANT Pre-Sealed INSULATED PIPE is the 
ORIGINAL positive protection to maintain low 
heat loss in the conveyance of steam, hot water, 
or refrigerants in underground or exposed pip- 
ing. It is completely waterproof and eliminates 
corrosion and electrolysis. 

Many leading architects and engineers specify 
D. I. P. wherever long term dependable service 
is required. Both installation and maintenance 
costs are kept at a minimum. No tile or masonry 
protection is required and field joint work is a 
simple four step process. 


Our representatives, conveniently 
located in principal cities, are at 
your service. Or we will be glad 
to provide catalog and engineer- 
ing data on request. 





REG. VU. &. PAT. OFF 


DURANT INSULATED PIPE COMPANY 


Te S Runny trast Pa 
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New HIGH PRESSURE STEAM 
Fan Heater Gives Savings 
You Never Had Before 


The first heater to make 
High Pressure Steam really 
trouble-free and practical 
in plant heating. Every en- 
gineer should understand 
its original method; write |. 
for Niagara Bulletin and ®o 
performance data. 





HOW IT OPERATES: — 


Dual coil system uses both sensible and latent heat. High 
pressure steam enters upper coil, shown on diagram below. 
Condensate drains into a trap. Then this high pressure con- 
densate is released into the header of lower coil, instantly 
flashing into steam at vapor pressure. 


Any high pressure condensate that remains liquid is 
carried to vapor condensate return header by drain tube 
that also gives off its heat into air stream. 


Vapor condenses in lower coil. Its condensate is kept at 
a high level in return leg by a wier in the return header 
and sub-cooled by contact with coldest air entering heater. 
Vacuum condensate return to boiler is vapor free. 


HOW IT SAVES IN COST: — 


Piping is much smaller, simpler and less costly than in 
low pressure systems. Big traps and valves are not needed. 


HOW IT SAVES IN OPERATION: — 


Waste is prevented. Every BTU goes where you want it. 
No dump traps or hot wells waste live steam. 


HOW IT SAVES IN UPKEEP: — 


Condensate flow is even, vapor free, easily handled. No 
sudden surges of condensate in starting. No hammering, no 
hard wear and tear on system. Final air temperatures are not 
excessive; heat easily directed where needed; no flashing of 
low pressure condensate. 

















MPANY 


[ NIAGARA BLOWER CO 


| Dept. HLP. 
| 405 LEXINGTON AVE., NEW YORK 17, N. Y. | 
! Please send Bulletin 109 on the Niagara High Pressure | 
| Steam Fan Heater.’ | 
| Name , 





are air dryers of Bryant Industrial Div., Affili: od ¢,. 
Equipment, Inc., and heat transfer equipment of Cicharg 
M. Armstrong Co. 


Harry A. Cooper, president, Cooper Alloy Foun ry ¢ 
is the newly elected president of the Alloy Cast ngs Jp. 
stitute. Other recently elected officers serving \. th hj» 
are: vice president—R. W. deWeese, Electr’ Siq 
Foundry Co.; executive secretary and treasure: -E, 4 
Schoefer, of the institute; on the board of directo s fo, , 
three year term—B. J. Gross, president, Key (5. a; 
M. G. Moore, Jr., president, Empire Steel Castins, }) 
. . . Globe Steel Tubes Co., Milwaukee, has appointe; 
John A. Rhodes Co., Inc., Springfield, Mo., as a distriby. 
tor of its seamless welding fittings and flanges. 
plete line will be stocked. 


Raytheon Mfg. Co., Waltham, Mass., has named Ar 
Cerf & Co., 744 Broad St., Newark, N. J., sales repre. 
sentative for its voltage stabilizers in upper New Y 
state. He has been a sales representative in this an 
since 1939... . T. C. Werbe, president of Lynch Mf; 
Corp.,. Toledo, since its incorporation in 1928 and ; 
officer of predecessor companies since 1917, now 
the newly created office of chairman of the board. M. 
Pendergast, executive vice president and genera! man- 
ager, has taken over the presidency, and J. P. McCarthy 
director of manufacturing in the Ohio division for ¢ 
last 11 years, is now vice president in charge of manv- 
facturing in all plants. 


E. R. Traxler, of the industrial products division, B. I 
Goodrich Co., Akron, Ohio, is now managing the n 
flat belting field engineering and development depar'- 
ment. He has been engaged in product development ! 
the company since 1935. . . . Hall Laboratories, In 
Pittsburgh consulting firm on industrial and munici 
water problems, has appointed Joseph M. Maloney +t 
research department. A chemical engineer, he will spe- 
cialize on problems of condensate line corrosion and 
control. 


In the area west of the Cascade mountains and inc! 
ing northern Idaho, John L. Harvey Co., 310 Radio Cen- 
tral Bldg., Spokane, Wash., is representing the roof 
tilator division of Swartwout Co., Cleveland. . Air 
Reduction Sales Co., New York, has transferred J. B 
Davenport, assistant manager of the Detroit district 
the Charlotte, N. C., district where he is assistant ' 
ager. He has been succeeded in Detroit by J. H. Hart 
former assistant sales manager in that office, and R. A 
Jamieson has taken over Mr. Hart’s former post. A. 5 
Blodget, Jr., has been named assistant manager of 
Boston district. 


Matthew J. Delehaunty, a vetcran of 27 years of servic 
with the company, is the new Pittsburgh district sales 
manager of the mechanical goods division, United States 
Rubber Co., New York. He has been a salesman for the 
division, with headquarters in Pittsburgh, since 1937 an¢ 
now succeeds J. W. Greenwalt who has retired from th 
company. ... Timken Silent Automatic Div., Timke»- 
Detroit Axle Co., Jackson, Mich., has appointed Gaylord 
W. Schultz middle west regional manager and James H 
Eldridge as district sales manager. Mr. Schulz wil! mak’ 


1940 
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AMEE 


Third Floor 
Installation’ 


MADE PRACTICAL 


.by KORFUND 


tee air conditioning equipment anywhere above 
the ground floor presents problems, mainly because of 
excessive vibration and noise in operation. Korfund 
Standard Vibro-lsolator Units have solved this problem 
many times. 





For example, Valley Weathermakers, Harlingen, Texas, 
recently installed a reciprocating compressor on the 
third floor of S. H. Kress & Co. building, Brownsville, 
Texas. In this instance, installation was made even more 
difficult by location near the offices and sales floor. Yet 
today the 2300 Ib. compressor and 900 Ib., 40 HP motor 
are operating satisfactorily mounted on four Korfund 
LK/F Vibro-lsolators. Valley Weathermakers'’ letter states: 


é z 


..+ These isolators are doing an excellent job of 
removing vibration caused by the motor and com- 
pressor. You can stand in the office directly below 
the equipment and not be able to tell whether or not 
(it) is in operation ... The Construction Superin- 
tendent for S. H. Kress & Co.... was very much 
pleased . . . (In another case) we have an air condi- 
tioning compressor installed on the second floor of 
an office building, and it is disturbing the tenants 
below. From the results of the Brownsville, Texas, 
job, we feel sure that your Isolators will remedy the 
trouble on this installation.’ 


It is interesting to note that more than 75% of Korfund 
orders in the air conditioning field are repeat business. 
We'll be glad to send further details showing why this is 
so. Write us today about your problems in Vibration 


Control. 
The 







48-01-F Thirty-Second Place 
Long Island City 1, N. Y. 
Specialists in 


VIBRATION 
CONTROL 


Representatives in Principal Cities 
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KORFUND Company, Inc. 





Vibration Control for Over 45 Years 


INVISIBLE RADIANT HEATING G 

LG ake 4 3 ° 
“FIN-TUBE” 

RADIANT COILS 


for the NEW economical 


RADIANT HEATING! 


Thousands of installations have now 
proved the amazing advantages of 
Kritzer Radiant Coils from the im- 
portant standpoint of heat transfer 
and especially the practical econ- 
omy of both materials and labor. 
For better installations, for more 


profits, GET THE FACTS! 


“Fin-Tube" panel heating 
in picture window woll. 





Joining coil sections with torch and 
solder ring. No threading. No fitting. 


| 








Kritzer Radiant Coils 
in recessed chomber 


for panel hecting. A finished heating section on 


Kritzer hangers. Joists furred ana 
ready for tath and plaster 
— 


SIMPLE + TIME-SAVING 
DOLLAR-SAVING 
A single Kritzer Radiant Coil 
supplants several lengths of or- 
dinary tubing. These coils are a 
single %” copper tube with me- 
chanically bonded 144” x 3” alu- 
minum fins, 4%" apart. Here is efh- 
cient heat transfer with first cost 
the last cost. WRITE TODAY and 
send the coupon. 


IF IT'S KRITZER, IT'S RIGHT SIR 


NEW DESCRIPTIVE FOLDER AVAILABLE 


j; KRITZER RADIANT COILS, INC. 
/ 


2905 West Lawrence Avenve, Chicege 25, Illinois 


[ Gentlemen: |'m interested. Please send complete informa- 
] tion and bulletin on KRITZER “Fin-Tube” Radiant Coils. 
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i t heater on | 
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brs the simplified, direct transfer desig 
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f 
Immediately available 
in two sizes: 
THERMOBLOC 300 


t.u.’s, only 7 
ht 800 Ibs. 






















‘ 300,000 b 
high, weg 
THERMOBLOC 5505 

10’ high, 
weight 






$50,000 b.t.u.’s, 
30” diameter, 


1200 Ibs. 







THERMOBLOC DIVISION 


PRAT-DANIEL CORP. 


70 WATER ST., E. PORT CHESTER, CONN. 


------" 











| Gentlemen: Please send me your technical bulletin on THERMOBLOC ! 
| sppliications. | 
| 
| Name Title 
| 
Company 
| Address | 
J 
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his headquarters in Kenosha, Wis., and will be r 
ble for the northwest region. Mr. Eldridge, forme 
Herndon Sales and Service, a Chicago distributo 
company, will have the territory of North and 
Dakota and portions of Iowa and Minnesota. 


Jack C. Burns, with offices in the Terminal Sal 
Seattle, is handling the sale of brass goods, wat: 
and pipe in the Pacific northwest as representa 
Bridgeport Brass Co., Bridgeport, Conn. . . S. B 
Withington, general manager since December 194 
Lycoming-Spencer division, Williamsport, Pa., has }y 
elected a vice president of Avco Mfg. Corp. The Spence; 
Heater Division has appointed Michael L. Lavorgna, In, 
Milwaukee, sales agent for the state of Wiscons 
As representative for Chicago Nipple Mfg. Co., Rober; 
Liles, Box 488 New Orleans 1, is covering the st 
Louisiana and Mississippi. 


Representation of the heating specialties of Radiator 
Specialty Co., Charlotte, N. C., is being handled in 


ern and western New York by Frank W. Lake wh 


make his headquarters in Buffalo. Dallas W. Shoemake 
represents the firm in the northern half of Californ 

Leo R. Peloquin is covering western Pennsylvania a 
eastern Ohio as district manager. P. P. Moeszinger 
handling representation in southeast Pennsylvania, south- 
ern New Jersey, Delaware, and the eastern shor 
Maryland. Walter Sormane, La Salle, Ill, has re- 
signed as general sales manager of Conco Engineering 
Works, Mendota, IIl., with whom he has been associat 
since 1944. He is well known in the heating industry i: 
which he has spent 20 years and was previously sales 
manager of the heating division, Schwitzer-Cummins C 


L. B. Dobbins, Air Reduction Sales Co., New York 
now supervising plant engineering matters not assigne 
to the company’s general engineering division. Form: 
superintendent of the Johnstown tonnage oxygen plant 
he is also the liaison between the operating, engi! 
and research departments. His former position has | 
taken over by J. C. White superintendent of the Gl 
ter, N. J., oxygen plant. The Chicago Technical 
Societies Council is made up of some 50 scientifi 
neering, and technological societies. Its new pres 
R. H. Bacon, is vice president of Kreicker & Meloa: 
industrial advertising agency, and president of 
Bacon & Co., a business paper editorial service 
ization. 


*) 
} 


Chicago Nipple Mfg. Co., Chicago, has appointed Car! 
H. Roath Co., 1440 llth St., Denver, representat 
Colorado, Wyoming, New Mexico, the five western 
ties of Nebraska, and the city of El Paso, Tex Frank 
Ross, national manager of lubrication since 1944 for E. F 
Houghton & Co., Philadelphia, has been appointed | 
newly created post of assistant to the vice president 
sales. He retains his duties and title as head 
lubrication department and has moved from Cleveland ' 
the home office... . Allen-Lagarde Co., with offices 
Houston and Fort Worth, has represented the D. 7 
Williams Valve Co. for 20 years. The firm has been re- 
designated to continue as sales representative f 
Williams Valve Div., Schaible Co., Cincinnati. 
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CASE REPORT Ne. 55 from a series of actual cases 
recording the successful application of ‘‘BEAR’’ 
DY-NAMIC BALANCING to Industry. 


ay WAM AWG 


is a plant maintenance operation that 


duces | 
Re nechanical Failures a 


— 
. 








tells all about this revolutionary method for plant main- 
tenance, as well as production applications. @ET YOUR 
COPY TODAY! Bear Mfg.Co., Dept. H-16, Rock Island, Ill. = 








Motors with 
DY-NAMICALLY 
BALANCED 
Clielitale Mime lar 





t 
Mechan;- "8 life 
CUStomers 2! failures 


Experience proves that when “BEAR” Dy-Namic Balanc- 
ing is made an integral part of plant maintenance 
operations, it CUTS OPERATING COSTS and IMPROVES PLANT 
MAINTENANCE! Experience also proves that the old way of 
only Statically Balancing rotating parts is not enough! 
Only a combination of both Static and DY-NAMIC BAL- 
ANCING—which is attained with the body in motion— 
eliminates excessive vibration, premature wear and 
noisy operation to a point where it actually REDUCES 
MECHANICAL FAILURES! 


“BEAR” Balancing Machines, themselves, are practically 
“custom-made” for plant maintenance work! Their uni- 
versality makes possible an almost unrestricted range of 
applications, so necessary in most maintenance opera- 
tions. Furthermore, the “BEAR” Method attains both 
Static and Dy-Namic Balance in one precision operation! 


You can install a“ BEAR” Balancer without fear of having 
to hire highly-paid, technically-trained operators or 
investing a lot of money in the machine itself! 









i 8 ‘BEAR 


4 Mark Registered U. 8. Patent Office © 


static ano DY-NAMIC BALANCING macwines * 
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$2,122.00 SAVED 


with Famset FASTENING SYSTEM 


Fastemome oF 


A $70 investment in a RaAMset Too. saved this 
contractor (name on request) $2,122 on just one 
job. Cost of setting 7,118 fasteners by drilling and 
tapping would have been $4,742 (plus material). 
With the RAMSET SysTEM, the total cost for 
material and labor was $2,620—saving $2,122 or 
44.7°,. All for a $70 investment! 


SPLIT-SECOND FASTENING WITH RAMSET 


No matter how large or how small your fastening 
jobs, you do them better, quicker, cheaper the 
RAMSET way. The light, portable tool takes only 
30 seconds to load. No electric or air lines—it’s 
self-powered. Press it against the work and RAM 
—the job is done. So simple and easy that we 
can teach any good workman, in an hour, to 
‘*RAMSET”’ jobs like these: 


Y wk wi] } Tr rh. ee r) 
+ + : fick, ff} —" ‘ 4 . 
‘ ~— 
" ee eT ON I es Se 
a i! ; } ui { i } ‘ 
Stee! te Wood te Wood \e Stee! te Steel te Fabricatedhard Concrete Stee! 
concr ete concrete steel steel br ich materials testee! penetration penetration 


LET US ANALYZE 
YOUR FASTENING COSTS 


Ask for 15-minute demonstra 
tion of RAMSET SysTeM. We’l! 
show you how you can do your 
work faster, better and at 
amazingly lower cost. No obli- 
gation—just mail the coupon for 
details. Stermco Corporation, 
Cleveland 16, Ohio. 


Stemco Corporation, 

Cleveland 16, Ohio 

Please send details and arrange 
for demonstration of RAMSET 
FASTENING SYSTEM and how it will save time and cut our costs 
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NEW BOOKS & REPORTS 


ASRE Data Book Covers 
Refrigeration Fundamentals 


The new 6th edition of the ASRE Data Book (Basic 
Volume), prepared under the direction of Prof. Burgess 
H. Jennings as editor-in-chief and his staff of editors, has 
been largely rewritten and the tabular matter has been 
greatly extended to cover the latest data on fundamentals 
of operation. Refrigerant tables have been expanded and 
recomputed to give more convenience in their use, par- 
ticularly in the superheated vapor range, and a number 
of charts covering the newer refrigerants have been 
added. Analyses of refrigerating equipment range from 
domestic units to the large size centrifugals, and new 
compilations of data on insulation and heat transfer 
coefficients are included. 

Of the previous data books, only in those of 1940 and 
1946 was no attempt made to include the whole field of 
refrigeration in a single volume. Fundamental data were 
included in the edition of 1943 but without emphasis on 
applications, whereas the 1946 edition was primarily an 
applications volume. The new edition again covers basic 
data, fundamental principles, and practices, and it is the 
intention of the society to issue future revisions biennially 
in odd numbered years. The applications volume is in its 
second edition and revisions of it will appear in even 
numbered years. 

Containing over 900 pages, 233 tables, and 362 illustra- 
tions, the clothbound text may be obtained from the 











Type RE sustain & 
Type SE tuseaind 


AVAILABLE FOR 


NO DIRTY CEILINGS WITH 








American Society of Refrigerating Engineers, 4° W_ yy 
St., New York 18. The price is $7.00 in thi intr 
$7.50 elsewhere. 


Handbook Gives Data on Pumps, 
Turbines, Compressors, and Gears 

A new edition of the handbook prepared by La 
Steam Turbine Co. contains reference data, info. mati, 
and formulas for the design, installation, and op 
steam turbines, centrifugal and positive displocemey 
pumps, compressors, blowers, and exhausters, ani helic, 
and worm type reduction gears. 

Compiled by the company engineering staff and edites 
by Austin H. Church and Hans Gartmann, the volume x 
just what its name implies, an Engineering Handhboou 
containing a good deal of data arranged in order] hion 
Not the least important is the general section which coy. 
ers the first 100 odd pages. Tables and charts are used; 


provide basic data on mathematics, mechanics, fluids, ang 
electric motors. 
Copies of the 542 x 8 in. clothbound volume are avail. 


able from the company’s advertising department, Trento, 


2. N. J., for $2.00. 


Heating and Ventilating in 
Airliner Based on Mock-Up Tests 
Many studies have been made and numerous articles 
have been written on the subject of designing 
cabin conditioning systems for passenger comfort 


aircraft 


In the 


Robert L. Berner, design specialist, Glenn L. Martin C 


a seme | 


CEILING 
OUTLETS 


PROMPT DELIVERY 





@ The problem of ceiling discoloration has been effectively 
minimized by the development of Type “SE” FUSEAIR. The 
extended moulding design-feature of this unit will assure 
your customers a tremendous saving in redecorating costs. 
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ALADDIN HEATING CORPORATION 


2222 SAN PABLO AVE., OAKLAND 12, CALIFORNIA 
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uP TO 42,000 


SAVE 


Steam $$$...Cut Processing 
and Heating Costs with 


BY Renc® ING DOOR, 
EASY ACCE 331 S$ OBTAINED 
TO FAN, SHAFT AND 


MOTOR. 


Yew DeBOTHEZAT 
Power - flow 


ROOF VENTILATORS 
with 42” and 48” FAN WHEELS 


POSITIVE, CONTROLLED 
VENTILATION at all times! 


DeBothezat Power-Flow 
Roof Ventilators are avail- 
able in a full range of sizes, 
including the new 42” and 
48” models. Power- Flow 
— a motor driven fan 
mounted in a weather- 
proof housing — provides controlled ventila- 
tion at all times regardless of weather. These 
rugged, efficient ventilators exhaust more air 
per brake horsepower than other ventilators. 
Non-overloading power characteristic prevents 
motor burn-out. May be used with or without 
duct system. 


LOW, STREAMLINED DESIGN 


Blending well with modern architecture, 
DeBothezat. Power-Flow Roof Ventilators are 
available in sizes from 16” through 48”, de- 
livering from 990 through 42,000 CFM! 
W rite today for complete details and prices. 


HEAD REMOVED TO 
SHOW FAN WHEEL 


DeBOTHEZAT FANS DIVISION 
American Machine and Metals, Inc. 
Dept. H-9, 

East Moline, Illinois 


Amesteam users 
Report Big Savings in Time, 
Costs and Cleanliness... 


“We have cheaper steam, quicker steam and 
cleaner steam since we installed an AMESTEAM 
Generator,” says one satisfied AMESTEAM user.* 


He's typical of the many hundreds who have 
discovered the advantages of the AMESTEAM 
Generator push-button system over wasteful, hand- 
fired boilers, Full steam in a few minutes — clean, 
dustless operation — no ashes — no waste. 


Available in sizes from 10 h.p. to 400 h.p. in 
pressures from 15+ to 200%. 


Where requvire- 
ments ore small — 
this 10 h.p. AME- 
STEAM Generator 
for light oil firing 
gives you the same 
automatic and effi- 
cient operation as 
the largest unit. 


*Name on request 


Big operations 
are handled 
quickly, cleanly, 
efficiently, inex- 
pensively with a 
400 h.p. AME- 
STEAM Generator. 
Unit shown is for 
heavy oil firing. 


AMES Iron Works, Oswego, N.Y. 








AMES IRON WORKS 
Box 2009 
Oswego, New York, U.S.A. 


We would like to learn more about the AMESTEAM Gen- 
erators. Please send bulletin. 


Name....... 

Company 

Address 

Type of Business... 

Estimated Capacity Needed... 





MAIL THIS COUPON TODAY! 
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95 River Street 


—~ 


Direct Fired 


WARM AIR 
HEATER S* 


ly SEE 


xa COMPLETE line 
for every application 


Whatever your needs in 
large scale heating you will 
find a Lee Direct Fired Unit 
to handle the job efficiently 
and economically. Over 
thirty years of experience in 
building quality heaters guar- 
antees the proper unit for the 
job whether you contemplate 
a unit or central system. [I- 
lustrated at left are the two 
types mentioned — the top 
diagram shows an installa- 
tion using one or more heat- 
ers in which capacities from 
300,000 to 6 million Btu may 
be obtained. The bottom dia- 
gram illustrates the central 
system in which the heated 
air is distributed through 
ducts in which 3 million to 
8 million Btu may be devel- 


oped. 
Heater is placed in a central location, P 
warm air being delivered by ducts to The efficiency of the Lee 
space heated. counter-current flow reduces 





One or more heaters is placed inside 
of the space to be heated. 





fuel consumption; while the rug- 
ged simplicity of the system 
decreases cost of installation, 
assures low maintenance 
charges, and also provides ven- 
tilation without additional cost. 
In addition to normal heating 
installations Lee Direct Fired 
Units may also be used for dry- 
ing and curing in cases where 
these two operations are re- 
quired. 

It will pay you to investigate 
the Lee line today—literature 
is available describing com- 
pletely the principal types of 
construction and versatility of 
operation as well as a partial 
list of prominent and satisfied 
Lee customers. 





Please write us today. 


LEE ENGINEERING COMPANY 


Hoboken, N. J. 
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| brings to light some of the practical problems 

















tered in applying established. principles. 

The heating and ventilating system in this pla: © oop. 
sists essentially of a 200,000 Btu per hr gasolir §,.. 
heater, a main ventilating fan, a combustion air the 
cabin booster fan, and a fresh air fan, togethe: 
fuel system, operational and temperature contr 
the air distribution system. The present arrang: 
the result of an extensive research program invo’ ing 
study of existing systems in planes, trains, and bu 
addition, a full scale cabin mock-up was heated a: 
tilated, and during two simulated “flights” 40 oc 
were asked to note their reactions. 

After describing the design features which w: 
tated by these tests, the author outlines the syste 
was installed in the plane and then covers several! 
faults (together with corrective measures) whic! 
uncovered after the plane was in service. A good 
space is devoted to operational temperature, safet 
special and emergency controls. 

Presented at the recent spring meeting of the America; 
Society of Mechanical Engineers, the paper is identified 
as No. 49—S-9. Copies may be obtained from ASME 
headquarters, 29 W. 39th St., New York 18. 


Other Books and 
Reports Received 


Heat Transfer, Vol. 1, by Max Jacob, research profess 
of mechanical engineering, Illinois Institute of Technol- 
ogy—Published by John Wiley & Sons, Inc., 440 4th Ave 
New York 16, 758 pp., 251 illus., 6 x 9% in., $12.00. A: 
unusually complete treatment of convection and conduc- 
tion together with two chapters on radiation. To bk 
reviewed. 


The Heat Pump, by J. B. Pinkerton, consulting eng 
neer—Published by Princes Press Ltd., 147 Victoria St 
Westminster, London S.W. 1, 250 pp., 100 illus., $5.0) 
Includes illustrations and data on European installat 


Studies in Air Hygiene, Medical Research Coun 


| Special Report 262—Available from British Informatio: 


Services, 30 Rockefeller Plaza, New York 20, 356 pp 
$2.35. Published by the British Medical Research Coun: 
and prepared by a study group which specialized on this 
subject during the war, the report includes materia! 
the techniques for reducing bacterial contaminat 
through the use of filters, ventilating equipment, and 
chemical sprays. 


Welding and Cutting Manual—Published by Linde Ai 


| Products Co., Unit of Union Carbide and Carbon Corp 
| 30 E. 42nd St., New York City, 208 clothbound pages, 6 x 
| 9 in., $1.80. This is a handbook on the oxyacetylene pro- 


cess which gives simple and easy-to-read instructions 
It is prepared especially for repairmen, mechanics, and 
maintenance men but will help any welding operator do 


_a better job. Included are short cuts and instructions fo! 


bronze and fusion welding, soldering, hard facing, cutting 
steel and cast iron, heating, forming, straightening, weld- 


ing and cutting pipe, and welding nonferrous metals 


The appendix contains useful tables and charts and 4 
glossary of welding terms. 
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THE LOWDOWN ON INSULATION 


Sie PTA NN + 





Easy does it 


Some low-temperature insulation materials are 
contrary as a mule. It’s a major effort to get 
them properly into place and sealed against 
moisture. 
Novoid Corkboard is different. Novoid is 
not only efficient — it actually helps the job along. 
To start with, Novoid is light in weight— 
easy to handle. It’s strong and solid, so you 
don’t have to waste time trying to keep it from m No mp tee 
packing down or leaking out. It’s flexible—fits = pecete” ds 
over slight irregularities of surface without spe- - wee Coe 
cial shaping—doesn’t crumble if it’s unevenly eo 
loaded. Since Novoid Corkboard is cellular, it 2 ro heat the We 
doesn’t soak up moisture; and the vaporproof- Mm  cact as ft 18 OTO™ 
i ing job is simple. i 


a eee ae 


tank ' 
they 
and 


surt 


(ele eh IRB 9 


built into 


Every one of these factors saves labor time, 
and thet saves money for you. When you're 
planning an insulation job, it pays to call in a 
Novoid contractor. We'll be glad to furnish 
names. Novoid Cork, Englewood, N. J. 


Thee 
Consider EVERY factor when you buy ad¢ 
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. 4 This bulletin ates and 
insulation—and you'll buy NOVOID yal 7 so table of capa pee 
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Efficiency aan excellent } complicated or diffi- Parac il Ht YOU 
Moisture resist simple cult to install AWA! TS 
Vapor seal | | some non-existent, Heaters. 
th very good others foir 
Structural strend | varies 


very lig from fair to complete 
Weight 


considerable | rigidity 
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Vermin resistance some 


rnin reionet | ne ‘eonges CORPORATION 

| Of 1064 East Grand Street 30 Rockefeller Plaza 

a al ELIZABETH 4, NEW JERSEY NEW YORK 20, NEW YORK 
AGENTS iN PRINCIPAL So Uz e.3 


leating, Piping & Air Conditioning, September 1949 227 








“ 16, University of Texas, Austin, and sponsored by the Na- American Society for Testing Materials, 1916 Race Ss. J 

Lj tional Association of Corrosion Engineers, 919 Milam Philadelphia 3—First Pacific area national meeting } 

ra Bldg., Houston 2. The course, designed as a refresher in Fairmont Hotel, San Francisco, October 10 to 14. Several 

<< the fundamental phenomena with which the corrosion of technical committees will hold sessions and some 1) 

e metals is concerned, will consist of nine two hour lectures technical papers will be presented. Subjects to be dealt 

- followed by discussion periods. with include plasticity and fatigue of metals, dynamic § 

ex Lectures and speakers scheduled are: stress determinations, high additive content oils, and 

a turbine oils. 

ris Metallurgy—F. A. Prange, Phillips Petroleum Co. 

J Corrosion Resistant Metals—Frank LaQue, International Nickel Co. : sees : ; 

= Practical Aspects of Cathodic Protection—A. W. Peabody, Ebasco Air Conditioning School for Maintenance Men ~The 

q) Services, Inc. Bahnson Co., 1001 S. Marshall St., Winston-Salem, N. C 
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MEETINGS & CONVENTIONS 





Instrument Society of America, 921 Ridge Ave., Pitts- 
burgh 12—The 4th annual conference and exhibit, Sep- 
tember 12 to 16, Municipal Auditorium, St. Louis. A pre- 
convention instrument maintenance clinic will be held 
September 9, 10, and 11 at the Statler hotel. 

It is expected that over 12,000 persons will attend the 
exhibit and over 300 instrument men will participate in 
the clinic. The technical program of the convention will 
consist of 75 papers presented in 26 sessions. The ISA 
will have a total of 13 sessions; the National Telemetering 
Forum, four sessions; the American Institute of Physics, 
three sessions; the American Society of Mechanical En- 
gineers, industrial instruments and regulators division, 
three sessions; the American Institute of Electrical En- 
gineers, instruments and measurements committee, three 
sessions. 


Corrosion Short Course—To be held September 12 to 








circulate air until air is raised to 
proper temperature. 


Theoretical Aspects of Cathodic Protection—Scott P. Ewi 
Oil Co. , 

Types of Corrosion—L. G. Vande Bogart, Crane Co 

Fundamentals—Dr. Norman Hackerman, University of Tex 


Application for official registration blanks sh 
sent to A. B. Campbell, executive secretary of 
The fee is $20.00 and applications are limited to 


National Association of Corrosion Engineers, 919 
Bldg., Houston 2—South central regional meeting 
phus hotel, Dallas, Tex., October 3 and 4. Eight te 
papers, a panel discussion, and various committe: 
ings are planned. Among the technical papers is 
selection of protective coatings for fume resistanc: 
C. Harvey, Ethyl Corp. Another by W. H. Cre: 
American Inspection Service, deals with internal 
sion of crude oil tanks, and Oliver Osborn, Dow Ch: 
Co., will discuss the combating of corrosion in ch: 
plants with magnesium anodes. Application of magn 
anodes to pipe line protection will be the subjec' 
paper by J. A. Holloway, Houston Pipe Line Co 
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Low first cost. High efficiency—80 
to 85 per cent. Durable, long lasting 
construction. 





On dual fuel installations change 
from gas to oil by the flip of a 
switch. 


Cleaning of entire unit and main- 
tenance or replacement of all vital 
parts accomplished without disman- 
tling the unit. 





Completely equipped with vital 
safety controls. Unit will pass require- 
ments of any insurance company. 








Write for our catalog BE-848. 


THE ARTHUR A. OLSON & CO. BROAD ST. CANFIELD, OHIO. 
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“K. CUTS STRAIGHT 
LINES 


< 
CUTTING 
~< "SopeRATION le 
ALWAYS 
VISIBLE 


CUTS IRREGULAR 
LINES 


® CUTS CURVES DOWN 
TO 34” RADIUS 





Black & Decker Electric Porto-Shears cut sheet metal 
too tough for snips, speed up jobs where snips are slow. 
Fast, powerful shearing action eliminates hard muscular 
strain. New 12-gage unit has been developed to increase 
the range of the Porto-Shear line to heavier materials. 
Over-all design simplicity is retained with heavier con- 
struction necessary to shear 12-gage steel. Also shears 
about two gages thinner in Monel and stainless; 50% 
above rating in sheet copper, aluminum, lead, etc. 
Other models include 16- and 18-gage Porto-Shears. 
For full information on Porto-Shears and many other 
speedy Electric Tools, see your nearby B&D Distribu- 
tor. Write for free catalog to: The Black & Decker Mfg. 


7 Co., 628 Pennsylvania Ave., Towson 4, Maryland. 
*Trade Mark Reg. U. 8. Pat. Of 
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LEADING DISTRIBUTORS 









ELECTRIC DRILLS WIRE BRUSHES 


BENCH GRINDERS 


SCREW DRIVERS 
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GREAT NORTHERN RAILWAY 
INSULATES UNDERGROUND PIPES 
WITH Z-CRETE™ 



















modern system provides 
insulation that is 








“7” Crete 
Insulating 
Concrete 















Hord 
Concrete 
Base 













Four separate installations by Great Northern Rail- 
way are in themselves an endorsement of Z-crete's 
efficiency, economy, and ease of application. 

Extra Efficiency and Protection 
Z-crete Underground Pipe Insulation keeps heat én 
the system, as no other method does. No joints or cracks 
to leak heat, complete moisture-free protection. 

Low-in-Cost—Permanent 

Furnished and installed by competent applicators, 
Z-crete is less costly to install—it's permanent and 
there's no maintenance. Won't get out of line, deteri- 
orate, crack or crumble. Easily removed to repair 
pipes —ideal for reinsulating existing conduits. Send 
coupon below for complete information. 


Z-CRETE DIVISION 


ZONOLITE COMPANY 


Dept. HP-99, 135 S. Le Salle St., Chicago 3, Il. 


pom MAIL COUPON FOR FULL DETAILS --4 


Zonolite Company—Dept. HP-99 

135 S. La Salle St., Chicago 3, Ill 

Please send me complete work sheets about Z-crete for under- 
ground pipe insulation 


Name..... : 
AEB es 2 0000 96% 


State 


#Z-crete is the registered trade mark of Zonolite Company. Chicago 8. I 
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THE VULCAN RADIATOR COMPANY 


RADIATOR MANUFACTURERS FOR OVER TWO DECADES 





It’s nice to have 


VULCAN 


“around the house 


For most homes and residential 
units Vulcan Baseboard ‘Radi- 
vector’ installed along the out- 
side or exposed walls only, pro- 
vides the most luxurious kind of 
heat available — radiant heat 
for floor level comfort, convec- 
tion heat for even comfortable 
temperatures from 
floor to ceiling. 
The reason is that 
“Radi-vector’’ is a 
continuous line, 
fin-on-tube type of radiation. Fins 
extend the heating surface of tube 
yet allow the installation to remain 
so compact that it takes up little 
more space than a conventional 
wooden baseboard. 


97 


Attractive Covers 


“Radi-vector’’ FS Cover is speci- 
ally designed for improved per- 
formance and de- 
corative appeal. 
“You feel the 
warmth—you 
have to look for 
its source,” 


Easy to Install 

Used in either hot water or two- 
pipe steam systems, Radi-vector 
comes cut to length, requires few 
fittings and supports, is as easy to 
install as a length of pipe. 


For details ask your nearest Repre- 
sentative for Bulletin No. 52. 


26 FRANCIS AVENUE 
HARTFORD 6, CONN. 





















will again conduct two one-week terms of clas 
maintenance engineers on industrial air cond 
Starting October 10 and 17, courses will duplica‘ 


other. Lectures and inspection trips will cove: 


range of subjects and talks will be given by er 
affiliated with various equipment manufacturers 


American Standards Association, 70 E. 45th S 
York 17—The 3lst annual meeting, October 11 
Waldorf-Astoria hotel, New York City. Meeti) 
various committees, the standards council, and the 
of directors are scheduled. Also planned is a co 
member conference and reports on international d 
ments in standardization. Karl T. Compton, cha 
Massachusetts Institute of Technology, and cha 
research and development board of the National M 
Establishment, will speak at the annual luncheon 
ing, October 14. 


American Welding Society, 33 W. 39th St., New Y 
—The 30th annual meeting and exposition will be |} 
Cleveland, the week of October 16. 

As usual, the meeting will be held during the N; 
Metal Congress and Exposition. The society has res 
a block of rooms at the Hotel Cleveland, headqu: 
for the meeting. Additional room applications wil! be § 
referred to the Metal Congress Housing Bureau 


The 37th National Safety Congress and Exposition 
October 24 to 28, Chicago. Sessions on industrial safet ; 
are scheduled for the Stevens, Congress, and Morn ; 
hotels. Further information can be obtained from R. | i 
Forney, general secretary, National Safety Council, 20 N | 
Wacker Dr., Chicago 6. | 


2nd Biennial Pacific Chemical Exposition, Novem): 
1 to 5, San Francisco Civic Auditorium—A display 
natural resources of the 11 western states is to bh: 
featured exhibit at the show which is sponsored by t! 
California Section, American Chemical Society, Whit 
comb hotel, San Francisco 1. Marcus W. Hinson is n 
aging the affair. 

During the affair, a number of one and two day 
ferences will be held by various organizations includi: 
the American Institute of Chemical Engineers, northen 
California section, the northern California rubber g: 
petroleum division, American Chemical Society, C 
fornia section, and the Society of the Plastics Industry 
San Francisco section. 


Ninth Midwest Engineering and Power Exposition 
November 11 to 16, Navy Pier, Chicago. George E 
Pfisterer, 308 W. Washington St., Chicago, is managir 
director. 


Sixth All-Industry Refrigeration and Air Conditioning 
Exposition, 1346 Connecticut Ave., Washington 6, D. C 
November 14 to 18, Atlantic City Auditorium, sp 
sored by the Refrigeration Equipment Manufacture: 
Association. Over 5000 rooms have been pledged | 
nearby hotels and approximately 75,000 sq ft of exhibitio ) 
space will be used. Headauarters for cooperating assoc!- 
ations are: Traymore hotel, REMA and exhibit 
Claridge hotel, Refrigeration Equipment Wholesalers 
Association; Ambassador hotel, Refrigeration Servic 
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Have You a Pumping Problem? 
Call your local distributor for: 


EAGAN 


CONDENSATE 
BOILER FEED 
VACUUM 
TURBINE 
CENTRIFUGAL 


——_ - .. Deeps 
WALTER H. EAGAN CO. 


336-38 FAIRMOUNT AVENUE, PHILADELPHIA, PA. 






6000 Sq. Ft. 
Condensate Pump 
Stocked by your Dealer 





UNITED COOLING TOWERS 








Available to Meet All 
Air Conditioning and 
Refrigeration Requirements 


Complete line includes small “package” 

type spray towers at low standardized 

prices as well as mechanical draft equip- 
ment of any required capacity. 





Series M-19, for refrigeration. Induced 
draft, with either direct or right angle 
drive. 





Write for Descriptive Circular and Complete Details 


UNITED COOLING TOWER CO. 


Porter Bidg., Kansas City 2, Missouri 





TNE a 


Series A, for air conditioning. Direct Aatestend Qussciniiiiess te 
drive, induced draft, prefabricated. Chicago . . . Ft. Worth . . . New Orleans. . . 
Capacities from 25 to 150 tons. Dollos . . . Miomi. . . Tulsa . . . Wichita 
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Zallea chosen for Petoskey 


_ plant equipment was considered 
for the new municipal Diesel power sta- 
tion at Petoskey, Michigan, Zallea Stainless 
Steel Expansion Joints were chosen for assur- 
ance of dependable, trouble-free service on the 
Diesel intake and exhaust lines. 


Shown here, are four of six 14” and 16” Zallea 
Stainless Steel Expansion Joints, used to absorb 
expansion in the line between the supercharger 
nozzle and the silencers as well as the expan- 
sion of the-air intake lines. These particular 
Zallea Joints require a very low load to com- 
press, affording adequate protection for the 
fragile supercharger unit itself. Dependability 
and trouble-free performance are built into 
every Zallea Joint. They /ast, even under the 
most severe conditipns. 


Remember, there’s no packing to deteriorate 
.mo maintenance required. There’s a Zallea 
Expansion Joint for almost every requirement. 
Available in diameters from 3” to 72’ 
for temperatures from sub-zero to 1600° F 
. for pressures from vacuum to 300 psi in 
standard designs and up to 
1000 psi in special designs. 
Write NOW for your free 
copy of Catalog 47. 


ZALLEA BROTHERS, 816 
Locust Street, Wilming- 
ton 99, Del. 








ANSION JOINTS 


“won emaeds sect aednnae OF CXPARSIEA TEINTS i 
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Engineers Society and Refrigeration and Air Condition, 
Contractors Association; Chalfonte-Haddon Hal! 
Conditioning and Refrigerating Machinery Associ 
and National Electrical Manufacturers Association 
The exposition will be open exclusively to service 
neers and contractors on the first day, November 14 


American Society of Refrigerating Engineers, 4. w 
40th St., New York 18—1949 annual meeting, Decem}) » : 
to 7, Edgewater Beach hotel, Chicago. 


Plant Maintenance Exposition and Conference, Jan 
16 to 19, Cleveland Auditorium—Exhibits and confe: 
subjects will deal with air conditioning, heating, ven: 
ing, building supplies, electrical equipment, emp! 
relations, instruments, lubricants, paints, materials | 
dling, power generation and transmission, welding 





| A 15-man board of leading industrialists and edito 

| acting as an advisory group. Advance registration card 
and hotel information may be obtained from Clapp & 
Poliak, Inc., 341 Madison Ave., New York 17, expos 
manager. 


| American Society of Heating and Ventilating Engi- 
neers, 51 Madison Ave., New York 10—56th annual meet 
ing, Adolphus and Baker hotels, Dallas, Tex., Janu 
23 to 26. 


Southwest Air Conditioning Exposition of the Interna- 
tional Heating & Ventilating Exposition—State Fai: 
Grounds, Dallas, Tex., January 23 to 27. As in past years 
the show will be managed by International Expositio: 
| Co., Grand Central Palace, New York City, and will b 
' held under the auspices of the American Society 
Heating and Ventilating Engineers which is represent: 
by an advisory committee headed by A. E. Stacey, J: 
president of ASHVE. The show is expected to fill th 
Hall of Agriculture and the Poultry Building. 


| National Association of Corrosion Engineers, 919 Mila 

| Bldg., Houston 2—The 6th annual conference, St. Louis 

| April 4 to 7. Symposia under consideration include round 
table discussions on general corrosion problems and co: 
rosion in connection with pipe lines, refrigeration and ai: 
conditioning, and the food industry. 


| Heating, Piping, and Air Conditioning Contractors Na- 
tional Association, 1250 Avenue of the Americas, New 
York 20—1950 annual meeting, May 8 to 12, St. Francis 


| hotel, San Francisco. 


National District Heating Association, 827 N. Euclid 
| Ave., Pittsburgh 6—The 41st annual meeting, Grove Park 
Inn, Asheville, N. C., May 23 to 26. 





IBR Issues Ratings 
| for Cast Iron Boilers 


| A new edition of IBR Ratings for Cast Iron Boilers has 
| been published by the Institute of Boiler and Radiator 


+ 


| 
| Manufacturers, 60 E. 42nd St., New York 17. Priced at 
| 





50 cents, it contains ratings for low pressure boilers cur- 
_ rently offered by 18 manufacturers. 
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Send for This Useful 
Reprint Volume 


“CORRECT PRACTICE 
INDUSTRIAL PIPING” 


197 Pages — 82” x 11” — $1.50 


This practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 
out by piping experts. 

and mainte- 


Design, installation, operation, 


steam, air, gas, oil, process, water 


piping in pulp 
and paper and steel mills, in automobile plants 


nance... 


and refrigeration piping . . . 


and breweries, in the food and chemical and 
textile industries, and in many other types of 
manufacturing plants are dealt with from many 


different angles. 


Send $1.50 today for this book to the 


address below. 


KEENEY 


PUBLISHING COMPANY 


6 North Michigan Ave. Chicago 2, lilinois 
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NOW! New Design With Same High Output. 
Prices Approximately 25% Less Than For- 
merly. Send For New Price List. 


Niting BASEBOARD 















HEATING 


EASIEST OF ALL TO INSTALL, 









eriginal or replacement. Simpl 
brackets and fittings. Ne need for 
recessing. Can be installed be- 


fere floor is laid 


Fin and tube assembly 
with supply manifeld, air cham- 


ber manifold and support brackets. 





MORE EFFICIENT, ich teat transfer 


at low water temperatures duc to greater 
BTU capacity per lineal feot 





Assembly showing de- 
flector, damper and 
end cap—cerner piece. 






COMPACT DESIGN, .aicorm ampere. 


Detachable cover supported by 
brackets rather then coil. 


ance. 






Cempleted unit 
harmonizes with 
interior decoration 





NOTE: Rittling Baseboard Heating Reg. U.S. Pat. Off. 


@ Heating capacity: 600 BTU per hour per lineal foot with 
170° forced water. 

@ Copper tubing and manifolds with aluminum fins, heavy 

» gauge sheet steel cover, damper, deflector and end caps. 

@ Fin and tube assemblies available in foot lengths, from 


2 to 9 feet. 
MANUFACTURERS OF FINNED TUBE SURFACES 





CABINET 
CONVECTORS 










THE 


UNIT HEATERS 
FINNED TUBE 


CONVECTOR Seld Throw 
ough Wholesalers Only 
RADIATORS Write for Catalogs. 





CORP. 


Buffalo 13, N. Y. 


1292-1298 Niagara St., 








Med AIR F10 


MODEL 
A-555 





THE 
AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 























FRONT VIEW—CLOSED 





IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan opera- 
tion. New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and perfect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high winds. Tie-rod, brackets and bearings inside frame, 
not exposed to weather. Special finish resists corrosion. 
Many other features. 


WRITE FOR NEW AIR-FLO CATALOG 43-D 
Illustrations and details of the complete Air-Flo line. 


Air ConpiTionING Propucts Co. 


2340 W. LAFAYETTE BLVD. + DETROIT 16, MICH. 














—_—_— 


ON THE LEVEL!! 
You'll find 


“FLOOR 
LEVEL 


easy to sell! 
easy fo store! 
easy fo install! 


A complete package 
of hot water 


BASEBOARD 


Radiation profitably priced! 


ENERAL 


Write | _—. 
today 


GENERAL OIL BURNER CORPORATION 






















2300 Sinclair Lane, Baltimore 13, Md. 
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pared the second in a series of bulletins. Entitled T) 





RECENT TRADE LITERATURE 


For your convenience in obtaining copies of the 
bulletins, see coupon on page 189. If you writ 
direct to the manufacturer, describe careful 
what literature you want, as the number giv: 
first in each item is for use only when sendi 
requests to Heating, Piping & Air Conditioni 





No. 7388: Air and Oil Filters—A new eight pag: 
eral catalog released by Air-Maze Corp., 5200 Hi: 
Ave., Cleveland 5, covers all-metal washable air 
and water eliminators, electostatic air filters, oil 
type air filters for intakes of engines, compresso: 
pressure blowers, oil wetted filters, air intake sil 
oil and fuel filters, pipe line filters, backfire and 
vent flame arrestors, and both screen and electr 
types of oil separators. 





No. 7389: Aluminum Extruded Shapes—In ord 
explain the advantages of aluminum extrusions, Re) 
Metals Co., Aluminum Div., 2500 S. Third St., Lou 
1, Ky., has isued a four page booklet covering \ 
applications. A description of how shapes are pri 
is given and how special shapes to fit particula: 
may be designed. Information is also given on con 
cial tolerances, mechanical properties, chemical com; 
tions, etc. 


No. 7390: Arc Welding—Bulletin 462, “Weldirect 
for Mild Steel and Low Alloy, High Tensile Steels 
been issued by Lincoln Electric Co., Cleveland 1. Ek 
trode selection charts, information and procedure point: 
on shielded arc welding, and detailed information on r 
ommended electrodes are included. | 


No. 7391: Cocks, Valves, and Swing Joints—A 
variety of cocks, including gas cocks, three- and fou 
way cocks, and other special types are described 
illustrated in Bulletin 100-1 of Minneapolis-Honeyw: 
Regulator Co., Belfield Valve Division, Philadelphia 44 
Also featured are check valves, stop valves, stop ai 
check valves, transfer valves, and swing joints. 


No. 7392: Control Systems for Hot Water and Radiant 
Heating—Sarcotherm Controls, Inc., Empire State Bldg 
New York City, has prepared a 12 page technical bulleti: 
(No. 2) dealing with centralized, panel program cont 
systems for hot water and radiant heating. Schemati 
diagrams of boiler hookups and wiring diagrams ar« 
cluded, illustrating control systems for apartments, offi 
schools, institutions, etc. ' 


No. 7393: Crane Cab Air Conditioning—Bulletin |! 
describing air conditioning systems for crane cabs op 
ating in hot or contaminated atmospheres, has been pu! 
lished by Dravo Corp., Fifth and Liberty Aves., Pit! 
burgh 22. Information is given on the various requ 
ments for conditioning these cabs, and data are give 
the mechanical and functional features of the compar ) 
cooling equipment. ; 

Tv Wee! 
- No. 7394: Dehumidification—As consultants to Pit! 
burgh Lectrodryer Corp., P. O. Box 1766, Pittsburgh 
Professors E. R. Queer and E. R. McLaughlin have | 
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POR COMPLETE SPECIFICA NS 


Leakproof - Permanent 
Low Cost - Fast Work 


BRASS SEAT 

that means 
JOINTS THAT 
a) eee 





. when you use 


JEFFERSON 
SPECIALTY UNIONS 


Made from malleable iron with 
tensile strength of 55,000 Ibs 
per sq. in.—they won't fail. 
they're not cast. 





Rings are cut from a special brass tubing 
no rocking of the 





Ring channels are machined rather than cast 
seat. 


All Jefferson Unions are air tested for leakage before shipment 


These are just a few of the reasons why you should investigate our 
unions for your piping assemblies. We're sure you'll find them to be 
the solution to your piping problems. 


JEFFERSON UNION CO. 
607 West 26th Street, New York 1, N. Y. 


35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y 
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QUICK - PROMPT 


RETUBING SERVICE 


on 


FREON - AMMONIA - CO, 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY. 


BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 








Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 
Reciprocating 
Refrigerating Compressors 





THE MAI 
of CONDENSER SERVICE & ENGINEERING CO. 


« York, RE et t+; Hoboken, HO baken 3-4428 


100 River Street. . ate)+)+) 41) ae Pe 


For New Equipment - Write our general office 
95 River St., Hoboken, N. J, 









MASSACHUSETTS 
POWER FIXED FANS 
DESIGN 4 


¢ AIR CONDITIONING « 
HEATING & 
VENTILATING 
¢ INDUSTRIAL e 


Write for Bulletin 101 Catalog 


MASSACHUSETTS BLOWER DIVISION 


7ée BISHOP x BABCOCK 7. @. 


4901 HAMILTON AVENUE CLEVELAND 14, OHIO 
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You can do more work 
every day 


when you bend pipe 
with a 


TAL 


Work goes foster when you bend 
on the job — either original in- 
stallation, radiant heat or re- 
poir, Fewer joints to leak in the 
future, less friction, more satis- 
faction for your customers and 
© bigger profit for you. Do as 
hundreds everywhere are al- 
ready doing. Write for illus- 
trated data bulletin. Dept. 


Tal Bender, Inc. Milwaukee 2. Wisconsin 
















CONTROLS 


FURNACE DRAFT 
AUTOMATICALLY 





| 


EFFICIENT 


ASSURES 
COMBUSTION’ | 


With the HAYS auto» 
matic sequence furnace 





draft controller, firing equipment can’t start until the 
damper is wide open, can’t cause blow backs. And at all 
firing stages the damper is automatically regulated for 
maximum combustion efficiency. 

If your firing equipment is of the “Yon” and “off” type, 
oil or stoker, you'll save real money by controlling it the 
Hays automatic way. Write for descriptive booklet 47-489. 
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| power ratings, stock and maximum bores, etc. 


Moisture in Our Atmosphere—Its Nature, Behavio 
Measurement, Bulletin No. 218 deals with the 
mental physics of water vapor as related to solid ad 


| tion dehumidification. 


No. 7395: Design Procedure for Radiant Panel He: ing 


—A procedure for design of radiant panel heating 


| to be “so simple and straightforward that it can be 
| by the average plumbing and heating contractor wi 


engineering training,” is set forth in a new 28 page | 
let issued by the research department of Revere C 
and Brass Inc., 230 Park Ave., New York 17. The 
cedure is intended for residences and other nonmec! 
cally ventilated structures. 


No. 7396: Diaphragm Control Valves and Bypass: 
Minneapolis-Honeywell Regulator Co., Belfield Valv: 
vision, Philadelphia 44, has issued two new bool 
Bulletin 254-1 describes the operation and constru 
of the Schaefer bypass for traps, valves, and other 
sure units, as well as the union bonnet type for ge: 
marine service. Bulletin 350-1 gives dimensions 
operating data on air operated diaphragm control v: 
with charts on various types such as direct and re\ 
acting; bronze body reversible, single seat; bronze | 
integral seats and renewable seats, three-way valves 
iron body, single seat, “on-off.” 


No. 7397: Electric Motors—The improved line of h 
zontal “Uniclosed” motors in horsepower ratings fron 


to 250 is covered in an eight page bulletin (No. 1524) pre- 
pared by U. S. Electrical Motors, Inc., 200 E. Slauso: 
Ave., Los Angeles 54. Some of the features described 


are armorclad asbestos-protected windings, the d) 


proof housing, “Lubriflush” lubrication, normalized cast- 
ings, cyclone ventilation, the “Centricast” rotor, and an- 


nealed laminations. 


No. 7398: Flexible Chain Couplings—Roller chain stoc! 
couplings, silent chain stock couplings, heavy duty silent 
chain couplings, together with steel and plastic covers 


are described in a new 16 page catalog (No. C45-49) 
Morse Chain Co., Div. of Borg-Warner Corp., 7601 Cer 
tral, Detroit 8. Information is given on dimensions, horse- 


2! ‘b= wl a © sei Ee OF 


No. 7399: Gas Fired Heaters, Furnaces—A new set o! 


literature describing “Janitrol” FEC forced warm 


heaters and furnaces has been prepared by Surface Com- 


bustion Corp., Janitrol Div., Toledo 1. The literatur: 


| graphically illustrated with charts, cutaways, photograp! 


’ 
gae- 


and layouts, and includes a 10 page product folde: 


scribing equipment from the consumer standpoint and 


two broadsides presenting salient features for the ben 
| of dealers, etc. 


No. 7400: Glass Blocks—Containing general and tec! 
nical data, illustrations, construction details, and speci! 


| cations, a new 40 page booklet on PC glass blocks |! 
| been released by Pittsburgh Corning Corp., 307 Fou 

| Ave., Pittsburgh 22. By dividing glass block patterns in‘ 
| decorative and functional groups and elaborating uj 
| the advantages of each, the booklet is designed to simp! 

| pattern selection. 
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ANEY siesy‘cortc eu 


The Haney Electronic flame failure safety control 
panel, ready for installation, provides safe, sure 
and positive combustion control and will meet in- 
surance requirements. It is so designed that the 
burner cannot operate unless a pilot flame of 
sufficient size to ignite the burner is present and 
the unit itself is functioning. 








Complete, descriptive literature is available and is 
yours for the asking. Write today. 


HANEY tno tnoineees 


909 South Myrtle Avenue Monrovia, California 


Marrtocetto 


Products are fully 
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ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
AND CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision 
and of a design which has been thoroughly tested for maximum results 
and durability. They are guaranteed to give satisfaction Successful, 
efficient results depend largely upon selecting the proper number, type and 
size of Nozzles suitable for your installation 


THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving 
their manpower problem, because they require no attention and assure users 
of the lowest Condenser Operating Pressures and Minimum Power Cost. 
It will pay you to consult us. WRITE or WIRE for further information 


Prompt Shipment From Stock 


(-) Jos. A. Martocello & Co. rxi' we 
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BROWN BAYCE-HEET 


The New Aluminum Fin Baseboard 










@ Smart looking, protrudes only 1'/_". 

@ 1080 B.T.U. per lineal foot with 215° water 
temperature. 

@ Fins have amazing heat area due to exclusive 
beading process which provides greater radia- 
tion surface and durability. 

@ 5 ft. standard unit weighs only 12 Ibs. . . . re- 
quires only 3 simple wall brackets to install. 
Easily cut to any desired length. 

®@ Closed top & open front prevent streaking wall. 

@ Removable front for easy cleaning. 

iMustrated Brochure 4D on Request 


BROWN PRODUCTS COMPANY FOREST HILLS, NEW YORK 
























SAVE TIME - - Nicholson Steam Traps Require 


NO CHANGE .-- 


of Valve 


or Seat 
0 to 225 Lbs. 











T 
AHV ve 





ah Nicholson steam traps 
Type AU 


. 





save the time and 
trouble of adjusting 
volves for varying pressures. This feoture substanticlly 
speeds maintenonce and production. Made of hardened 
stoiniess steel, the valve is extra large, resulting in from 2 
to 6 times overage drainage capacity. Both valve and sect 
ore renewable. The fast action of Nicholson traps prevents 
woterlogging. Installations have increased production of 
cooking kettles, for example, as much as 30%. Widely speci- 
fied for preventing damage to thin gauges. Eliminate “cold 
blow” in unit heaters. 5 types for every applicetion. Size 
V4" to 2"; press. to 225 ibs. BULLETIN 1047. 


W. H. NICHOLSON & CO. heh 


Valves @ Traps @ Steqm Specialties 
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Makes a hit 


with firemen 


Compared to the big features of the 
Brownell Standard Electric-Welded Steel Boiler, the 
rear service door looks like a minor item. But firemen 
always comment on it. They say it’s mighty handy for 
cleaning the fire tubes and rolling in new ones when 
eventually needed. 

Besides understanding the technicalities of boiler 
design and construction, our engineers are practical. 
They know how to make boiler tending pleasanter 
and easier. That’s why they incorporate so many con- 
veniences in Brownell Boilers. 

Get all the facts about our Standard Boilers by re- 
questing Bulletin S-67 and new data sheet. 





No. 7401: Hot Water Heating by Forced Circula op,)— 
The flow control system of H. A. Thrush & Co., 
Ind., is covered in a new condensed catalog (No. CC 549 
Specialties described and illustrated include hot 
circulators, flow control valves and fittings, relief a: 
ing valves, pressure tanks, water heaters, and othe: 
ponents. Capacity tables and performance charts a 
cluded. 


No. 7402: Hot Water Heating Specialties—B, 
J-355 of The Trane Co., La Crosse, Wis., illustrat: 
briefly describes circulators, flow valves and fitting 
lief and regulating valves, compression tanks, air \ 
and other accessories. The design of a one pipe s 
is briefly covered. Bulletin DS-355 gives more de 
information, particularly on the new model C high 
circulator and contains step-by-step procedures f 
design of both one and two pipe systems. Frictio: 
data for pipe and fittings, circulator performance c 
piping diagrams, and suggestions for piping details 


the boiler are included. 


THE 
BROWNELL No. 7403: Industrial Fluid Cooling—Quiz No. 7 
“ j > y y * mm € ir é x c N t 
onuitae series prepared by Marley Co Inc. Fairfax and M E 
Rds., Kansas City 15, Kans., contains 10 questions 2 
408 N. FINDLAY ST, answers. Factors covered include limitations of evay 4 


tive coolers, dry cooling, advantages and disadvantages k 
of using well water, river water, and spray ponds, atn 
pheric heat exchanger sections, and combination open a: | 
closed cooling in a cooling tower. 


DAYTON 1, OHIO 


Brownell Stoker - Boiler 
Combination. Stoker in- 
stalled in rear of boiler 


HIGAN LIBRARIES 
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= No. 7404: Industrial Gas Equipment—Condensed Cata- : 
uy be a log 292 of Bryant Industrial Div., Affiliated Gas Equip- a, 
CO ment, Inc., 1020 London Rd., Cleveland 10, describes and 

>. illustrates 33 items of gas combustion equipment. Capa 

= ties and dimension tables are included for combustior 

7 assemblies, gas-air and air-gas mixers, blowers and 

Or boosters, burner types, pilot and ignition devices, | 

= trols, valves, etc. 

mS 

<. A 

and No. 7405: Insulation for Ducts, Pipes, Hot Water Tanks 


—Grant Wilson, Inc., 141 W. Jackson Blvd., Chicago 4 
has prepared a new sample booklet on its asbestos pro- 
tected “Duxsulation,” showing both % and 1 in. sizes for 
insulating all types of ductwork. Two new promotional 
leaflets have also been released recently. One illustrates 
the firm’s line of pipe covering for hot and cold wate: 
and medium and low pressure steam lines. The othe 
describes asbestos jackets for hot water tanks. 





No. 7406: Names of Valve Parts—Cooper Alloy Found- 
ry Co., Hillside 5, N.J., has issued a new bulletin giving 
names of valve parts. Diagrammatic sketches of gate 
globe, check, and lever operated valves are presented 
along with a uniform material and parts identificatior 
code. This is said to be the first publication of its type 
to follow the newly proposed standard designations of 


the Manufacturers’ Standardization Committee. 


HEATING au COOLING. 
p~ OO 


Geo 


RADIATION @ 


THE G¢O MANUFACTURING COMPANY 





A full line of sizes now available 
to meet all industrial requirements. 


Send for catalog. 








No. 7407: Pive Fittings—Catalog No. 50, issued 
Union Malleable Mfg. Co.. Ashland, Ohio, covers malle- 
New Haven s, Connecticut able iron nine fittings. cast solder joint fittings, and stee! 
Pioneer Manufacturers of Square Finned Tubing in the _ nipples. Replacing all previous catalogs, it contains 4 


= 
F United States | complete description of fittings with list prices and 


weights. 
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RAYTHEON Yew Principle Pump 


TYPE 230-FRAME MOTORS 


The efficiency of Raytheon 
Type 230 Motors is almost dou- 
ble the value ordinarily obtained 
in shaded 2-pole motors of this 
size. It is typical of all Type 230 
motors that the speed torque 
curve is unusually flat between 
“No Load” and “Pull Out’. The 
Starting Torque and Pull Up 
Torque are likewise wnusually 
Type 230 Deluxe Model with high! 
die-cast bearing brackets Revver speed stability under vari- 
able operating voltages is possible with this flatter 
speed torque curve. The result is MORE HORSE- 
POWER PER POUND! 

DELUXE MODEL: for use on phono- 

graphs, wire and tape recorders, 

sound projectors... 

ECONOMY MODEL: for use on desk 

fans, electric heater fans, toys, vend- 

ing machines, projector cooling blow- 
ers, slide projectors... 
For complete data, specifications 
and illustrations on the entire line 
of 230-Frame Motors send for NEW 


HELPFUL BULLETIN 1000. 
RUSSELL ELECTRIC COMPANY 


Subsidiary of Raytheon Mfg. Co. 
4501 So. Western Bivd. «+ Chicago 9, Illinois 





Type 230 Economy 
Model with brass-strap 
bearing brackets. 








ALBANY HOUSES, TOO. 


This is the eleventh of New York City’s huge 
housing projects to select 


THERM-O-TILE 


Reg U.S Pm. OF. 


Underground Steam Conduit... 


The preceding ten were named in advertise- 
ments in this magazine during the past year. 
See, particularly, the ad in the January issue 
which tells about the largest of its kind. Bul- 
letin 381 shows and tells WHY Therm- 
0-Tile is chosen when superior per- 
formance is needed. Ask for 
a copy. 










Stronger. 
More efficient. 

More economical 
because its ultimate 
cost is lowest. And in 
addition, even its FIRST 
COST is competitive. 


Sold and installed by Johns-Manville Construction 
Units in all Principal Cities. 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 
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Roth Pumps last longer because of positive 
impeller location. 


The life of a turbine type pump depends on 

the wear that takes place between impeller and 
side plate. Positive location of the impeller is a 
most important factor in preventing wear. 


Only the Roth Turbine Type Pump eliminates 
bearing end play and provides positive impeller 
location. The impeller shaft assembly is located 

by locking the opposite sides of both ball bearings. 
Bearing end play is taken up by a pre-loading 
spring. This spring is recommended by bearing 
manufacturer to provide proper axial loading 

and increase bearing life. 







Positive impeller location in Roth Turbine 
Type Pumps insures against wecr 
and adds years of service. 


For fuli data, write 
for catalog 
section 101. 





ROY E—E. ROTH COMPANY 


2484 Fourth Avenve ol Rock Island, Hlinois 


ARMA 


\. MEASURES 








AIR VELOCITY 


10FPM to 6,000FPM 





FROM 


AIR TEMPERATURE 
FROM 30F to 155° 


STATIC PRESSURE 


FROM.0 TO 4 NEG. AND 
FROM 0 TO 10 POS. IN. WG 


This precision instrument gives vital data on the performance 
and efficiency of heating, ventilating and air conditioning sys- 
tems. Direct, instantaneous readings. 


SEND FOR FREE 4-PAGE FOLDER 


I Anemostat Corporation of America, Dept. TH-!! ! 
i 10 East 39 Stroet, New York 16, N. Y. I 
I ( Please send new 4-page folder on the Anemotherm ! 
I Air Meter. ! 
1 © 1 would like to have the Anemotherm demonstrated. 1 
! Name f 
f Company i 
I Address 1 
| ac 1233] 
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FPLUX-Stik 






MAKES 
UM cor DERING 
FASTER 
-- CHEAPER 


~-CLEANER 
“ge 


IN STICK FORM 


@ No surface cleaning necessary. Ideal on 
brass, copper, galvanized surfaces, etc. 


@ Non-running, non-acid, non-staining— 
controls fluxing. 

@ Eliminates acids, messy bottles of liquid, cans 
of paste, brushes and sticks. 


@ Handy as a pencil! Will not melt or run in heat! 
Write for Free Sample and Literature 


wre.» Lake Chemical Company 


3074 W. Carroll Ave. Chicago 12, Ill. 


























JUST OUT! Your guide to better 
air and oil wae FREE! 


AIR-MAZE LAA 


engineered air and oil filtration 


This new Air-Maze catalogue 
gives you information you 
should have about the latest 
developments in air and 
liquid filtration. Whether 
you build or use engines, 
compressors, air condition- 
ing and ventilating equip- 
ment, or any device using 
air or liquids, you'll want to 
have this handy guide at your 
finger tips. Send for your 
free copy today! 





INCLUDES PICTURES AND INFORMATION OF 
THE FOLLOWING AIR-MAZE PRODUCTS: 


@ Air filter panels and water elimi- @ Back fire flame arresters and 


nators tgnk vent arresters 
@ Oil both air filters © Breather filters 
@ Oil and fuel filters 


@ Electromaze electric air filter 


Oil separators, screen type 
@ Unimaze and Multimaze oil wetted ” 


cir filters Oil separators, electrostatic type 


@ Air intake silencers and filter © Exhaust spark arresters 


silencers 


Pipeline filters 


AIR-MAZE CORPORATION, CLEVELAND 5, OHIO 
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No. 7408: Pipe Insulation—Kaylo Div., Owens-| 
Glass Co., Box 1035, Toledo 1, has released a new 
on its pipe insulation. Information is given on spe: 
and using this calcium silicate insulating material 
is said to be effective throughout the temperature 
from 200 to 1200 F. Data are given on standard siz 
thicknesses, recommended thicknesses for variou 
sizes and temperatures, heat losses, efficiencies, an: 
face temperatures. The folder also explains how d 
sion standards of this insulation make it possible to 
up multiple layers. 


aes. a aS els Here 





No. 7409: Pocket Sized Voltmeter and Ammeter 
new pocket type “Amprobe” is designed to measur: 
current without interrupting service and to measu: 
voltage. A plastic finger trigger opens transformer p 
and clamps around the conductor to measure the cu 
To measure voltage, a pair of test leads is inserted 
front mounted pin-jacks and connected to the line. D 
signed for electricians, motor repair shops, and ma 
nance men, the device is available in two models 
with seven ranges. Information is given in Catalog 
of Pyramid Instrument Co., 49 Howard St., New Yor 


No. 7410: Pressure Gages—The new series 500 abs 
pressure gages of Bristol Co., Waterbury 91, Conn 
described in Bulletin G620. The instrument is said 
make possible the accurate recording and automatic 
trol of pressure within a scale range as low as zero t 
mm of mercury, absolute. 


No. 7411: Psychrometric Chart—A new chart availab| 
from Baker Refrigeration Corp., South Windham, M: 
is said to have a number of advantages. Enthalpy of 
and moisture mixtures can be read directly without ; 
plying a correction factor. All constant enthalpy lines 
parallel to each other and at right angles to the enthalp: 
scales. Lines drawn parallel to those in the sensible } 
factor diagram “truly represent the ratio of change 
enthalpy of the dry air to the change of total enthalpy 
the mixture for any process within the range of 
chart.” Prepared by A. J. Mallinckrodt, chief applicat 
engineer, charts are available in tablets and are punch« 
for loose leaf binding. 


No. 7412: Refrigeration Compressors and Condensing 
Units—The complete line of Mills Industries, Inc., 4100 W 
Fullerton Ave., Chicago 39, is described and illustrated 
in a new 60 page catalog (No. 204-1). Models include ai: 
cooled (1% to 3 hp), water cooled (14 to 10 hp), and com- 
bination air and water cooled (% to 3 hp). Specifications .. 
dimensions, and other pertinent data are included. 


No. 7413: Refrigeration Controls—A new 12 page con- 
densed catalog describing its complete line of automat 
controls for refrigeration and air conditioning is ava 
able from White-Rodgers Electric Co., 1209 Cass A\ 
St. Louis 6. Controls covered include room thermosta' 
space thermostats, relays, pressure and hydraulic act 
temperature controls. Units for special applications suc! 





as explosionproof thermostats and automatic defrost c 
trols are also covered. 


a a Ae 


No. 7414: Refrigeration Evaporators and Condensers— 
Two new refrigeration equipment catalogs have be: 
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To Sneak Profits 
when You Seal with» 


Leaks on lines carrying oil (hot or 
cold), gasoline, kerosene and high 
pressure steam are a costly waste. 
Key Graphite Paste provides a per- 
fect seal for these lines. It expands 
under heat but will not freeze the 
connection. Joints completely sealed 
with Key Graphite Paste can be 
easily disconnected without damage 


to threads or gaskets. Eliminate ex- Try Key Graphite 
pensive leakage with Key Graphite Paste in your own 
Paste. Listed by Underwriters Plent ct no cost. 
Laboratories. Send for liberal 


free sample. 


KEY COMPANY 
2617 McCastand Ave. 
East St. Louis, tll. 





The Mettler “FAN-ATR’” Gas Burner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 


- 


THROTTUNG _— = | 
MECHANISM \ 


fFaN MOTOR 

Av TOMATICALLY | GAS FUEL INTAKE 

COMBINED HERE 

~ 
. AM DOOR FOR NATURAL 

AUTOMATIC AiR 

CONTROL meter - DRAFT SERVICE 







COMBINATION MAGNETIC 
A THROTTLING VALVE 










BURNER | 
CONTROLS 






UGHT WEIGHT 
FAN HOUSING 


REFLECTOR 
ROO HOUSING VALVE 





FOR YOUR PROTECTION AND SAFETY 
Picture reveals some of the essential and desirable POINTS of FAN-AIR 
MECHANICAL DRAFT GAS BURNERS. Not just a burner but a COMPLETE 
and FULLY AUTOMATIC GAS BURNER SYSTEM, factory tested and ready for 
application when received. Furnished complete as pictured with simple, de- 
pendable automatic on and off or modulating controis. Burner and Cantrols 
WITH SPARK IGNITION and FLAME SAFEGUARDS are scientifically coordi- 
nated to provide INSTANT FUEL SHUT-OFF on FLAME FAILURE—MEETING 
APPROVAL REQUIREMENTS. Why be satisfied with less—when all! these 
tangible advantages are so readily available. 
Worthy of sponsorship for Scotch Marine Boilers 


SIZES 5 to 400 H.P. PROMPT SHIPMENTS 
LEE B. METTLER CO. 
406 South Main Street Los Angeles 13, California 
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BURNER Fuel economy and heating comfort 









ATION 
ore depend on proper fire size more than 
sue, ECONOM” on any other single factor. Correct 





adjustment of the fuel-burning unit for 
proper on-and-off cycling and fuel in- 
put can be made quickly and depend- 
ably by an amazingly simple test which 
requires only the recorder shown 
below and takes less than 20 minutes of a service man’s time 


| FREE FACTS | . 


The simple procedure of the heat 
test for adjusting burner operation 
for minimum fuel consumption and 
maximum heating comfort is clearly 
and completely described in the 
bulletin above. The bulletin also 
explains how this heat test dramati- 
cally demonstrates the need for re- 
placement of an obsolete installa- 
tion thus opening the way for pro- 
fitable replacement business. Write 
for your free copy today. 





























ROLLED RINGS 


ANGLE RINGS— Accurately Rolled or Rolled 
and Punched to Specification or Stock Sizes. Write 
for Stock Size List, Prices and Discounts. Other 
Rings Rolled or Rolled and Punched to specification 
—Channel, Tees, Rods, Flats, Pipe, Tube. 


SHEET METAL PRODUCTS 
FABRICATED TO SPECIFICATION 


Shearing 12 ft. “44 in.—Punching 210 Ton Cap.—Forming 15 ft. 3% 

in. Greater thickness in shorter lengths. Assembling—Welding 

(Arc. Acet. Spot) Riveting Single Units or in Quantity 
Write for illustrated circular today. 


9 
- 








NATIONAL METAL FABRICATORS 
2138 So. Sawyer Avenue . Chicago 23, Illinois 
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ROTARY CONCRETE DRILL BITS 





“MAKE BETTER HOLES 
FOR LESS MONEY” 


Drilling through masonry with a Rotary Concrete 
Drill Bit is a revelation in speed, precision, saving. 
Used as directed, Rotary Bits will drill a profuse 
number of holes before dulling the sharp cutting 
edges. They can be re-sharpened many times, and 
will continue their high-speed efficiency with each 
sharpening. They'll save money for your concern. 
For use in ordinary electric or rotary drills. 
Standard sizes from 4" to 2" diameter. Larger 
sizes on request. Free factory re-sharpening until 
further notice. Write for free illustrated folder 

giving complete details and prices. 



















@ The very smaliness of the Skidmore Vertical Type 
“CV” Condensate Pump and Receiver, makes it ideal where space 
is limited. Yet, the Vertical Type “CV” Pump affords big per- 
formance with a wide range of selectivity. Adapted for conden- 
sate returns from all types steam heating and process equipment 
—centrifugal type—maintained efficiency. 


Capacities ranging from 500 to 10,000 sq. ft. E.D.R. 
Discharge pressures from 10 to 20 pounds. Write today 
for Bulletin No. 21 and engineering data, Dept. H.P. 


ae 4a Ga 
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ST. JOSEPH, MICHIGAN 
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released by Bell & Gossett Co., Morton Grove, Il] Cats. 
log BJ-848 provides data on “Hydro-Flo” direct | <pan. 
sion evaporators and includes a section on sir )lifje, 
selection procedure and diagrams of typical s) ten, 
Catalog CD-649 features finned tube condensers |}, 
straight tube and U bend models. Methods of se! tip, 
capacities, dimensions, and other data are given. 


No. 7415: Refrigeration Valves—A single pag: da; 
sheet and price list of Henry Valve Co., Melrose Pay, 
Ill., covers wing cap valves for ammonia and “F)eop 
Equipped with patented nonrotating valve stem dis:; 
valves are back-seated and are available in nonf; 
alloy with solder connections, in semi-steel wit! 
thread connections, and in semi-steel with com; 
flanges. 


No. 7416: Regulating Valves—Bulletin 47-1 on pilo; 
single seat, balanced regulating valves, type FB, provides 
detailed information on four general classes. Data ay 
given on slip-stem and rotary shaft types for steam, ai 
gas, and liquids. According to Minneapolis-Honey wel! 
Regulator Co., Belfield Valve Division, Philadelphia 44 
units have many advantages in the process and othe: 
industries. 


No. 7417: Servicing Single Phase Motors—The second 
of a series of articles on motor service by A. W. Bohn. is 
contained in the July issue of the house organ published 
by Wagner Electric Corp., 6400 Plymouth Ave., St. Louis 
14. This article deals with rotors for repulsion-start in- 
duction motors. Also featured are illustrations showing 
some of the uses of the firm’s motors and transformers i 
the oil industry. 


No. 7418: Small Thermostats—A new illustrated bulle- 
tin (F-2001) on type M bimetal disc thermostats for com- 
munications equipment, appliances, and electrical appa- 
ratus is available from Stevens Mfg. Co., Inc., Mansfield 
Ohio. Stressing quick make and break operation, the 
booklet includes a typical response curve, construction 
data, and shows a variety of terminal arrangements of- 
fered on regular or hermetically sealed models. 


No. 7419: Stainless Steel in the Laundry Industry—This 
is the subject of the latest in a series of booklets on 
stainless steel in various industries, published by Alle- 
gheny Ludlum Steel Corp., 2020 Oliver Bldg., Pittsburgh 
22. Starting with the history of the industry, the bulletin 
traces its development and describes how stainless has 
added to its efficiency and growth. Considerable space is 
devoted to properties, principal types, available forms and 
fabrication of the metal. 


No. 7420: Starters and Switches—Three new bulletins 
four pages each, have been issued by Trumbull Electri: 
Mfg. Co., Plainville, Conn. Bulletin TEC-317A covers the 
new TT manual starter which provides overload protec- 
tion for small motors up to 1 hp. Bulletin TEC-302A 
deals with tvne A. style A. heavy duty industrial safety 
switches. and Bulletin TEC-1 gives information on the 
type D, front operated, enclosed switch. 


No. 7421: Steam Trans—A number of suggestions fo! 
determining economical steam pipe sizes are contained 
in the leadoff article of the No. 4 issue of the house organ 
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DEALERS-CONTRACTORS! 
Shore's Profit In 
REMPE 


Wall Panel Type 
CONVECTORS 


BIG 
MARKET 


. 
Offices 
Factories 
Night Clubs 
Homes 











FOR INSTALLATION ABOVE OR IN BASEBOARD 
FOR STEAM OR HOT WATER 

Attractive, easy to install Fin Tube Convector for new instal 

lations or replacement of cast iron radiators. 

Strong slanted perforated steel cover directs air upward and 

away from wall. Only 8” high x 3” deep—any length. 

Rempe method of manufacture gives greater BTU capacity per | 

lineal foot. EDR capacity 4.75 per lineal foot of casing length. | 

Write for prices and discounts. 


REMPE CoO. 


342 No. Sacramento Bivd., Clricageo 





Pipe and Fin Coils for Refrigeration and Air Conditioning. 









@ SHOWS NEED FOR REPAIRS OR 
MODERNIZATION OF HEATING | 
INSTALLATIONS | 


@ DEMONSTRATES THE HEATING 
COMFORTS THAT WILL RESULT 
FROM THE RECOMMENDED 
IMPROVEMENTS | 


@ SETTLES COMPLAINTS DIPLO- 
MATICALLY AND KEEPS YOUR 
CUSTOMERS SATISFIED! 


The TEMPSCRIBE Temperature Recorder makes round-the-clock 
records that show highest and lowest temperature for 24 hours, 
temperature extremes, and frequency of 
temperature fluctuations. Compact, self- 
contained; no electrical connection, 
requires no watching. 

The TEMPSCRIBE can save your time and 
money on service calls— and build your 
reputation for reliable, expert service. 


Ask your jobber about TEMPSCRIBE 
Recorders, or write for Bulletin 704. 


BACHARACH inbusTRIAL INSTRUMENT CO. 


7OOO BENNETT STREET, PITTSBURGH 6, PA, 


Pacity 


i 
Utilized” ca- 
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DISTINCTIVE FEATURES — The soft steel blades are made in 
pairs, pressed thru slots in the heavy steel back plote, then 
welded to the plate. The blade tips are pressed thru slots in 
the inlet disc then bent bock against the spring of the steel bilodes 
This patented construction results in an exceptionally rigid wheel and 
prevents loose blades, os no rivets are used in fastening the blodes 
The heavy cast iron machined hub is riveted to the bock plate and 
will not crack or become loose on the shoft 


JAN-AIR, INC. Manufacturers 


RICHMOND - 


ILLINOIS - U.S.A. 








Single and 
Duplex Units 


Capacities from 
2,500 through 
300,000 E.D.R. 





Whittington Vacuum Heating Pumps maintain 28” Hg 
vacuum at shut-off conditions, using 70° water; thus can 
handle water nearer the evaporation point. Operate on 
economical water-jet principle, offering greater capacity 
at normal vacuum range with no loss of capacity during 
life of pump. Only one moving part. No close clearances 
to cause wear. No stuffing box under vacuum. Whitting- 
ton pumps are packaged units, with pump, motor and 
accumulator integrally mounted. Nationwide sales and 
engineering service. Write for Bulletin HP-48. Whitting 
ton Pump & Engineering Corp., 1126 Prospect St., Indian 
apolis 3, Indiana. 


WHITTINGTON 











HERE’S YOUR COVER FINISH 





No need to sew covers onto in- 
sulation. Cementing saves time, 
costs less. Arabol Lagging Adhesive 
—developed for war needs — now 
meets all requirements on installa- 
tions of all sizes. Easily applied, 
dries quickly, requires no painting. 
Write for Bulletin # 15. 


THE ARABOLMANUFACTURING Co. 
110 East 42nd St., New York 17,N. Y. £29 







1835 S. 54th Ave., Chicago 50, Ill. 
1950 16th St., San Francisco 3, Cal. 











“BEND-EZY” 
GRAVITY BASEBOARD 
REGISTERS 





@ Two-Piece Construction — Removable Faces — Metallic Faces — Modern 
Design — Easy Operation — Efficient Control — Extra Strong. 
Available trom stock. Write for information and price lists. 


STAN DARD -isrorarinc co 


315) W. 49th PLACE . CHICAGO, ILLINOIS 

















A NEW AIR METER 


FOR HIGH-ACCURACY AIR VELOCITY MEASUREMENTS 


Read directly from the palm of your 
hand, Hastings Air Meter registers 


ranges from 5 to 6,000 fpm... 

weighs only 24 ounces. Powered by 

110 volt or portable supply. ¢ 
Rt, 


Write for Bulletin H-9 





HASTINGS INSTRUMENT 


FI / en 








M I L T 0 N roeiane cancemees 


Specialist New & Used Sheet Metal Machinery 


SIZES 
1” to 6” 
Dia. Rolls 
16” to 10’ 

Long 


ROLLS 
UP TO 
y%" 
PLATE 

Immediate Delivery 


MILTON EQUIPMENT CO. 
402-08 RACE ST. PHILADELPHIA 6, PENNA 














244 





| published by Armstrong Machine Works, Three en 
Mich. The use of the firm’s traps in connection wi r 
heaters is discussed, and other articles deal with ai: ‘ra. 
to drain moisture from compressed air system: ang 
purgers for removing noncondensables from refrig: 
systems. 


No. 7422: Tile Conduit for Underground Piping 
fied tile conduit systems for encasing underground 
oil, and hot water piping are covered in Bulletin : 
several data sheets recently issued by Stillwate: 
Products Co., 3334 Prospect Ave., Cleveland 15. I 
are given on the salt glazed, vitrified round pip 
cradle type foundation underdrain for controllin 
water table adjacent to the conduit structure, an 
pipe support equipment. Pipe carrying capaciti 
tabulated. 


No. 7423: Ventilation with Unit Heaters—The Vo! 12 
No. 9 issue of the house organ published by Modine 
Co., Racine, Wis., contains a number of recommenda 
on the use of unit heaters for summer air circulatio: 


No. 7424: Vibration Control—“Elasto-Rib,” a low cost 
cork and rubber mounting for controlling the transmis- 
sion of vibration and noise, is described in Bulleti 
48-01-F issued by Korfund Co., Inc., 32nd PI., Long Island 
City 1, N.Y. Three types of dampers, efficiencies, and 
methods of installation are covered. 


No. 7425: Visual Planning Models and Equipment— 
Visual Planning Equipment Co., Inc., Pennsylvania Av: 
at River, Oakmont, Pa., has released a new 32 page book- 
let which lists “practically every type of tool used ii 
industry,” which is available for immediate delivery, and 
also gives details on “Lucite” buildings, planning boards 
materials handling equipment, office equipment, etc. Also 
included are case histories on savings accomplished by 
various users. 


No. 7426: Water Analysis Equipment—tTesting and 
Control Equipment for Water Analyses is the title of a 
new 16 page booklet issued by W. H. & L. D. Betz 
Gillingham and Worth Sts., Philadelphia 24. The com- 
pany’s complete line of avparatus and test sets is illus- 
trated and described. Eauipment featured includes titra- 
tion stands and cabinets for hardness, alkalinity. chloride 
sulfite, and phosphate tests requiring the use of burettes 
conductivity test sets, and colorimetric comparators 





ORIGINATORS OF 
APAA ELECTRONIC AAAA 








CONTROLS FOR HEATING SYSTEMS 





MOTORIZED VALVES 


INDOOR-OUTDOOR TEMPERATURE CONTROLS 
Au-Temp-Co Corp., 521-5th Ave., | 
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